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graph. 
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cleaner and clearer and the film base color 
is designed to aid interpretation. 
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excellent clarity, contrast and detail. Holds developing 
time to a minimum. 
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life of Liquadol Developer, maintains constant devel- 
oping time. 

ANSCO LIQUAFIX reduces clearing time, has 30% 
higher capacity than ordinary formulas. 

NEW! ANSCO POWDERED X-RAY FIXER 
High capacity. Easy to mix. Free flowing. Less ten- 
dency to stain. Available now, in packages to make 
five gallons of working solution. 
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IRRADIATION OF THE PITUITARY OF THE RAT 
WITH HIGH ENERGY DEUTERONS* 


By C. A. TOBIAS, D. C. VAN DYKE, M. E. SIMPSON, H. O. ANGER, R. L. HUFF,f 
and A. A. KONEFFf 


BERKELEY, CALIFORNIA 


_ paper describes the use of deu- 
teron particles to partially or com- 
pletely destroy the pituitary of rats. For 
three decades attempts have been made to 
study the effects of radiation on the pitui- 
tary not only to further our understanding 
of its function but also with a view to 
human therapy. The pituitary has been stud- 
ied after irradiation by a variety of methods 
ranging from total body roentgen irradia- 
tion (guinea pigs, Strauss,’ 1920) to fo- 
cused high speed electron irradiation of the 
pituitary (rats, Mateyko e¢ a/.,!"7 1952). 
The early investigators were handicapped 
because the available radiation, roentgen 
rays, scattered widely in tissue so that it 
was impossible to confine the irradiation 
to the pituitary alone. It must be con- 
sidered that even under the most favorable 
circumstances a substantial part of the 
head was irradiated. Several investigators 
have reported evidence of brain damage 
associated with attempts to irradiate the 


pituitary (Selle ef 1935, and Cicardo 
et al.,® 1951). In such cases injury to the 
hypothalamus would complicate interpre- 
tation of specific effects on the pituitary. 
In investigations where the method used 
amounted to external head roentgen ir- 
radiation, the dose internally was limited 
by the radiation tolerance of the skin. In 
some reported work the dose remains un- 
certain in terms of modern units; however, 
externally applied doses probably seldom 
exceeded those of Lawrence et who 
gave 3,000 r to the head of the rat. At such 
doses many investigators reported changes 
in function of the pituitary target organs. 
Both retardation and stimulation of pi- 
tuitary function have been reported. 
Rahm’? (1922) noted a greater weight gain 
in rabbits, and Epifanio and Cola’ (1932) 
reported accelerated body growth and in- 
creased adrenal size of rabbits after head 
irradiation. Martinolli® (1929) found an in- 
crease in the interstitial tissue of the 
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rabbit ovary but a decrease in the number 
of follicles following exposure of the head. 
Many have reported partial or complete 
destruction of the anterior lobe with 
atrophy of all the target organs after high 
doses of radiation, and some describe more 
inhibition of one function of the pituitary 
than of others but without agreement as 
to which function is more easily influenced 
by radiation. The same lack of agreement 
exists concerning the histologic appearance 
of the cells of the anterior pituitary after ir- 
radiation. Ghilarducci® (1922) and Epifanio 
and Cola’ (1932), using rabbits, and Law- 
rence et a/.4 (1937), using rats, found a de- 
crease in the number of acidophils, where- 
as Podljaschuk!® (1927) found an increase 
in acidophils of rabbit pituitaries following 
irradiation. Brunner,® using cats and dogs 
(1920), and Podljaschuk,!* using rabbits 
(1927), found a reduction in the number of 
basophils in the anterior lobe after irradia- 
tion. As pituitary stains were not in com- 
mon use at the period many of these papers 
were published, it is probable that not too 
much emphasis should be placed on the 
contradictory claims made of specific cell 
changes. 

Truly localized irradiation of the pitu- 
itary was first accomplished by Lacassagne 
and Nyka?®111213 (1934), who surgically 
implanted a capsule of radon in the center 
of the pituitary of rabbits. All anterior lobe 
cells were equally damaged. Recently Ma- 
teyko et al.*-17 (1952) used high speed elec- 
trons from a Van de Graaff machine to 
study the immediate postirradiation effects 
on the pituitaries of rats. The changes in 
pituitary hormone content in the first twen- 
ty-four hours after irradiation were studied. 

Accelerated high energy nuclei (protons, 
deuterons and alpha particles) have def- 
inite advantages for localized irradiation 
of small volumes of tissue within the body. 
Deuterons of 190 mev. penetrate approxi- 
mately 15 cm. into tissue and they travel in 
approximately a straight line. The scatter 
is considerably less than that of any other 
radiation used at present in clinical radi- 
ology. Collimated beams of these particles 
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penetrate tissue like a straight pencil and 
the edge of the radiation field produces 
sharp lines of demarcation of radiation 
effects, somewhat like a surgical knife. The 
radiological properties of these particles 
have recently been described.” 

The present study was designed to dem- 
onstrate deuteron radiation destruction 
of a tissue lying deep within the body. The 
pituitary was chosen because of its central 
position within the head, its well defined 
volume and the multiple criteria by which 
the functional state of the pituitary can be 
estimated in the living animal during the 
postirradiation period as well as at autopsy. 
Because the pituitary can be removed 
surgically in the rat, satisfactory controls 
could be provided. It was also hoped that 
these experiments would shed some light 
on the radiation sensitivity of the pituitary 
and perhaps show a specificity in reaction 
of certain cell types. 


MATERIAL AND METHODS 


The position of the pituitary within the skull 
of the rat is such that if the beam is directed 
laterally through the pituitary, little or no brain 
tissue is irradiated. If the beam is limited by an 
aperture of proper size, it passes through the 
tympanic bulla and the third, fifth and sixth 
cranial nerves. Figure 1 shows the path of the 
deuteron beam superimposed on a frontal sec- 
tion through the pituitary to illustrate the 
structures through which it passes. The median 
sagittal section of the pituitary of a rat of the 
age used (28 days) is a triangle of base 2.0 mm. 
and height 1.0 mm. (Fig. 1). The deuteron 
beam was collimated to conform to the shape 
and dimensions of the pituitary by being passed 
through a brass aperture of triangular shape 
slightly larger than the pituitary to allow for 
slight errors in placing the beam (0.4 mm. 
greater in each direction). Figure 2 is a roent- 
genogram showing the relation of the pituitary 
to the base of the skull. The constant position 
of the pituitary over the occipitosphenoid 
synchondrosis makes it possible to direct the 
deuteron beam correctly by relating it to this 
landmark in a roentgenogram. 

To hold the rat’s head in position during the 
irradiation, a head holder was built which was 
slightly modified from the type described by 
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Fic. 1. This shows the path of the deuteron beam superimposed on a frontal section through the pituitary of 
a 28 day old rat to illustrate the structures through which it passes. Lower left shows median sagittal sec- 
tion of pituitary. Lower right shows the cross section of the beam superimposed on the sagittal section of 
the pituitary. It represents the size of aperture in relation to the pituitary and also represents the intensity 


and scatter of the beam. 


Asling.? The rats were anesthetized with nem- 
butal during the procedure. The animal’s head 
was held rigidly in the horizontal plane, anteri- 
orly by a pin between the incisor teeth and 
posteriorly by tapered plugs which fit into the 
angle between the mandible and the tympanic 
bulla (Fig. 3). Screw adjustments were pro- 
vided for moving the animal horizontally or 


Fic. 2. A roentgenogram showing the relation of the 
pituitary to the base of the skull. The block tri- 
angle represented a lead block of the exact size and 
shape of the pituitary gland, which was placed in 
the position the pituitary usually occupies. The 
pituitary consistently lies ? anterior and } pos- 
terior to the occipitosphenoid synchondrosis. 


vertically relative to the base of the holder to 
an accuracy of 0.1 mm. 


Correct alignment of the head in proper position 
in the path of the deuteron beam was accomplished 
with the aid of roentgenograms. For this purpose 
two film holders were attached to the base of the 
apparatus, one § cm. and one 12.4 cm. behind the 
rat’s head (Fig. 3). A set of crossed wires was also 
mounted to the base so that its image would be su- 
perimposed on the roentgenographic image of the 
rat’s skull. The steps in the procedure of the align- 
ment of the pituitary in the path of the deuteron 
beam are explained in four parts in Figure 4. The 
crossed wires were adjusted in such a way that the 
deuteron beam passed through the intersection 
when the holder was placed in proper position in the 
radiation chamber. Figure 44 and B show the deu- 
teron beam superimposed on the shadow of the 
crossed wires on both the near and distant roentgeno- 
grams. These films were developed after exposure 
to both roentgen rays and deuterons. The superim- 
posed images on near and distant plates eliminate 
error through parallax. After a rat was placed in the 
holder, a roentgenogram was taken to show the posi- 
tion of the skull in relation to the crossed wires. On 
the basis of the film obtained, the animal was moved 
with the adjusting screws until the occipitosphenoid 
synchondrosis was in the desired position to the 
crossed wires (Fig. 4C). A new film was then exposed 
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Fic. 3. A rat mounted in the head holder which was used during the irradiations. This illustrates the three 
point suspension of the head, the screw adjustments and the two film holders used for correct alignment of 
the head. Note the adjusting screws for horizontal (/) and vertical (Y) movement of the animal, and of 
the crossed wires (C). 


Fic. 4. Illustration of the four steps in the procedure of aligning the pituitary in the path of the deuteron 
beam. (4) shows the deuteron beam superimposed on the shadow of the crossed wires on the near roent- 
genogram. (B) shows the deuteron beam superimposed on the shadow of the crossed wires on the distant 
roentgenogram. (C) shows the crossed wires in proper position*to the occipitosphenoidal synchondrosis. 
(D) shows the alignment of the skull to the crossed wires and the deuteron beam. The shape of the beam spot 
does not represent the dose distribution accurately since the alignment pictures were usually overexposed. 
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to roentgen rays and the animal holder was moved 
to the deuteron radiation bench. By short exposure 
the deuteron beam was superimposed on the roent- 
gen-ray image of the skull and crossed wires (Fig. 
4D). This picture shows the alignment of the skull to 
the crossed wires and the deuteron beam. Once the 
alignment procedure was found to be satisfactory 
each new animal had only to be aligned to the crossed 
wires in the roentgenogram. 


DOSE MEASUREMENTS 


The average dose delivered by the deuteron 
particles was recorded and measured by a 
parallel plate ionization chamber. This ion 
chamber was placed in front of the beam limit- 
ing aperture and the measured dose in roentgen 
equivalent physical (1 rep=93 erg/g tissue) 
units represented the average dose before the 
particles were scattered by the walls of the aper- 
ture, the air molecules and the animal tissues. 
Due to the scattering phenomena the edge of 
the beam becomes somewhat blurred. This is 
seen schematically in Figure 1. 

To obtain information on the actual dose re- 
ceived by the pituitary gland and the surround- 
ing tissues, two types of measurements were 
performed. First, the dose distribution was 
measured in a lucite phantom substituted for 
the head of the animal. A small cadmium sulfide 
crystal detector was used to scan across the 
beam.”* The electric impedance of the crystal 
decreases as radiation impinges on it. The dose 
distribution in the horizontal plane obtained by 
this method is plotted in Figure 5. This figure 
shows that the dose is not uniform for the entire 
area irradiated. It falls off near the edge of the 
pituitary and some radiation reaches the im- 
mediately surrounding area. It is well known 
from surgical hypophysectomy that a very 
small fragment of gland will produce sufficient 
hormone to partially maintain the target or- 
gans (Smith,” 1932). Therefore, after damage 
to the pituitary by irradiation any remaining 
biological activity is determined by that part 
of the pituitary which received the least dose. 
The average doses stated in this paper, there- 
fore, do not represent the actual minimum 
doses that are able to destroy individual an- 
terior pituitary cells but rather the dose which 
must be given to allow for the inaccuracies of 
the method. 

Due to the scattering and the lack of perfect 


* Made available through the courtesy of the General Electric 
X-Ray Corporation. 
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Fic. 5. Beam intensity distribution in lucite phantom 
measured in the position of the rat pituitary. The 
distribution is plotted in relative units. The 
measurements were carried out with a cadmium 
sulfide crystal. 


alignment of the beam, one expects fluctuations 
in the actual amount of radiation received by 
the pituitaries of the individual animals. To ob- 
tain an approximate figure for these variations, 
the over-all dose received by the pituitary has 
been measured by assaying the radioactivity 
induced in the gland itself.!:*° The deuteron parti- 
cles induce radioactivity in the atomic nuclei 
of the tissue. With no limiting aperture in the 
path of the beam (whole head irradiation), 
there is no problem of positioning, and scatter- 
ing can be neglected, so that the dose recorded 
in the monitoring ionization chamber is the 
dose delivered to the pituitary. Immediately 
after exposure of several animal heads to 10,000 
rep dose of deuterons with no limiting aperture 
in the path of the beam, the pituitary was re- 
moved, weighed, and then counted in a scintil- 
lation counter. A typical postirradiation decay 
curve for the pituitary is shown in Figure 6. 
This curve illustrates three components with 
different half-lives. The C' activity is induced 
chiefly from the irradiation of C” isotope by 
deuterons and has a 20.5 minute half-life. With 
a second group of rats the usual aperture for 
pituitary irradiation was inserted and the ani- 
mals were carefully aligned by the technique 
described above. The same dose was given and 
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TABLE | 


INDUCED C!! acTIVITY OF THE RAT PITUITARY AFTER EXPOSED TO 10,000 REP MEASURED DOSE 
THROUGH LARGE AND SMALL BEAM APERTURES 


Counts per 


Exposure Measured Pituitary Minute 
No Ex Time Dose Weight (mg.) and 
(rep) in Pituitary 
I Whole head 169.5 10,000 3.3 0.038 100 
2 Whole head 23 10,000 2.9 0.038 100 
3 Small aperture 249.5 10,000 0.018 48 
4 Small aperture 199 10,000 4.4 0.021 56 
5 Small aperture 212 10,000 3.2 0.025 64 
6 Small aperture 145.5 10,000 2.5 0.032 85 


Average amount received by pituitary with small aperture 


the pituitary was again removed immediately 
and counted. Table shows that the pituitaries 
irradiated with the ‘limiting aperture in place 
have an average of only 63 per cent of the ac- 


q 


° PITUITARY TISSUE DECAY CURVE 
DOSE-100,000 REP 

WHOLE HEAD (PIT) 

WT=2.7mg q 
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Fic. 6. The decay curve of a single pituitary irra- 
diated with 10,000 rep deuterons to the whole 
head. Immediately after irradiation the pituitary 
was removed, weighed and counted directly in a 
scintillation counter. 


63 +14% 


tivity induced in the pituitaries after whole 
head irradiation (standard deviation of 14 per 
cent). No doubt the lesser activity induced and 
the greater fluctuations in the case where the 
beam was limited to the pituitary are due to 
lack of perfect alignment and to scattering of 
the beam at the edge of the aperture. From the 
activation analysis it is assumed that the prob- 
able dose received by the pituitaries is 63 per 
cent of the measured dose. In this paper only 
the probable dose will be given. 

The fact that only 63 per cent of the radia- 
tion is intercepted by the pituitary implies that 
the immediately surrounding tissues receive 
approximately 37 per cent. It is obvious from 
Figure 5 that the dose falls off rapidly immedi- 
ately outside the pituitary. 


BIOLOGICAL TECHNIQUE 


Male rats of the Long-Evans strain were sub- 
jected to pituitary irradiation at twenty-eight 
days of age. Doses of 3,150 to 25,200 rep were 
given to the pituitaries. The controls consisted 
of normal rats which received no irradiation, 
rats which received the same background irradi- 
ation as the experimental animals (3 or less of 
the dose delivered to the pituitary) and surgi- 
cally hypophysectomized rats. Approximately 
1,000 rats were used in this study. All animals 
were fed a complete diet.* Periodically the 
general appearance, weights and tail lengths 


*Diet 1 consists of: Ground whole wheat, 67.5 per cent; casein 
technical, 15 per cent; skim milk powder, 7.5 per cent; sodium 
chloride (iodized), 0.75 per cent; calcium carbonate, 1.5 per cent; 
melted fat, 6.75 per cent; fish oil (vitamin A and D concentrate), 
1.0 per cent. 
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were recorded. At autopsy the testes, seminal 
vesicles, prostate, adrenals, thyroid, thymus 
and pituitary were dissected, weighed and fixed 
for histologic study. The testis and thyroid were 
fixed in Bouin’s fluid and imbedded in paraffin. 
The adrenals were fixed in neutral formalin and 
sectioned by the frozen method to be stained 
for lipid. 

In one group of rats given 12,600 rep to the 
pituitary, the circulating red cell volumes were 
determined in order to demonstrate whether the 
anemia which characteristically follows surgi- 
cal hypophysectomy® could be shown to develop 
after injury of the pituitary by irradiation. The 
red cell volumes were determined by the Fe®? 
labeled red cell dilution method. 


RESULTS 


By the fifth day after irradiation there 
were small ulcerations on each side of the 
head where the beam penetrated. These 
ulcerations healed after three weeks and in 
no instance was a permanent ulceration 
observed. The new hair in these areas was 
white. These patches of white hair are 
shown in Figure 7 and they demonstrate 
the direct path of the beam. The animals 
receiving pituitary irradiation showed none 
of the effects of total body irradiation. No 
diarrhea, postirradiation hypothermia or 


Fic. 7. This shows the areas of white hair at the 
point of entry (left) and exit (right) of the deuteron 
beam. These patches of white hair appeared after 
the small ulcerations which formed at the same 
sites had healed. 
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Fic. 8. This shows the average gain in weight of 
groups of rats given various doses to the pituitary 
as compared to normal and surgically hypophy- 
sectomized controls of the same age. 


transient loss of weight were observed. 
Changes in production of growth hor- 
mone by the pituitaries of the irradiated 
rats were estimated by measurements of 
gain in weight and tail length. The average 
gains in weight and increase in tail length 
of groups of rats given doses of 3,150, 
9,450 and 18,900 rep to the pituitary are 
plotted in Figures 8 and g. These figures 
show that at each dose level (from 3,150 to 
18,900 rep) the weight gain and tail length 
attained are below normal, the retardation 
being progressively more at higher doses. 
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Fic. 9. The average gain in tail length of groups of 
rats given various doses of radiation to the pitui- 
tary as compared to normal and surgically hypo- 
physectomized controls of the same age. These are 
the same groups as illustrated in Figure 8. 
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reconstructed from weight data. Because of the 
great natural fluctuation in animal weights, this 
chart is very inaccurate. Nevertheless, it shows a 
striking difference in growth rates of normal and 
surgically hypophysectomized rats and also the 
drop in growth rate immediately after irradiation 
with increasing doses. The initial drop in growth 
rate increases with dose. At a later time the 
growth rate decreases faster than normal, indi- 

F cating progressive decrease in function of the 
pituitary. 


The weight curve was modified by irradia- 
tion in two distinct ways. Within a few 
days after irradiation there was an abrupt 
dose dependent decrease in the daily rate 
of weight gain followed by a more gradual 
decrease in growth rate until it approached 
that of surgically hy pophysectomized con- 
trols (Fig. 10). There is no evidence of re- 
covery in growth in any of the experiments 
even with the lowest doses. Some of the 
rats which survived the highest doses 
showed as complete failure to gain in 
weight and length as did the surgically 
hypophysectomized controls. Figure 11 
shows one such animal five months after 
irradiation (18,900 rep) flanked by normal 
and surgically hypophysectomized controls 
of the same age. Such irradiated animals 
were comparable to surgically hypophy- 
secomized rats with small, well formed 
bodies without obesity and with soft 
infantile fur. 

The pituitary target organs were studied 
in groups of rats given from 3,150 to 31,500 
rep to the pituitary. Groups of animals 


Jury, 1954 
were autopsied at intervals of from 4 to 
270 days after irradiation. From these 
autopsies it was found that only at very 
high doses (25,200 rep or more) did the 
irradiation cause cessation of pituitary 
function within a few days. At lower doses 
(12,600 rep or less) it was found that 
complete atrophy of the pituitary target 
organs occurred only after the lapse of 
several months. Figure 12 shows the aver- 
age weights of some of the endocrine organs 
and the pituitaries at various intervals 
after irradiation of the pituitary with 
2,600 rep. Up to forty days post irradia- 
tion there was evidence of only moderate 
damage to pituitary function, but after 
that time the weights of the pituitary and 
pituitary target organs rapidly declined. 
Examination of Figure 12 indicates that 
there was an immediate effect on growth 
of the thyroid, whereas the testes and de- 
pendent organs showed no great difference 


Fic. 11. A rat (middle) 5 months after irradiation of 
the pituitary with 30,000 rep flanked by normal 
(right) and surgically hypophysectomized (left) 
controls of the same age. The irradiated rat was a 
typical hypophysectomized rat with a small, well 
formed body with soft infantile fur and without 
obesity. 
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Fic. 12. This shows the average weights of the pituitaries and some of the endocrine organs at various inter- 
vals after irradiation of the pituitary with 12,600 rep. Each point represents the average of g rats. 


in weight from the weight of the testes of 
normal rats of comparable age during the 
first forty-five days. At a later time, all 
of the target organs became atrophic, fol- 
lowing atrophy of the pituitary itself. By 
130 days there was almost complete 
atrophy of all pituitary target organs. The 
testes descended into the scrotum, en- 
larged and differentiated normally during 
the early period, subsequently atrophied 
and returned to the abdominal cavity. The 
speed with which atrophy occurred varied 
with dose. One-half of the animals’ testes 
had atrophied and left the scrotum three 


months after irradiation of the pituitary 
with 12,600 rep. After 6,300 rep only one- 
half of the testes had withdrawn from the 
scrotum ten months postirradiation. Thus, 
the different doses resulted in similar final 
degrees of pituitary destruction but re- 
quired different postirradiation intervals to 
become manifest. The only outstanding 
difference in the effect of pituitary irradia- 
tion on the different pituitary functions 
was that body growth and growth of the 
thyroid were affected almost immediately 
at all doses whereas the testes were the last 
of the target organs to atrophy. 
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The microscopic appearance of the pitu- 
itary target organs of animals given large 
doses of irradiation to the pituitary (18,900 
and 25,200 rep 40 days after treatment) 
was that which is characteristic after 
surgical hypophysectomy. The thyroid 
epithelium became flattened and the colloid 
compact, the adrenal cortex became thin 
and a characteristic subglomerular lipid- 
free zone was present and the testis showed 
atrophy of interstitial tissue as well as 
failure of spermatogenesis in the seminif- 
erous tubules. For representative organ 
weights see Table 11. 

In animals given smaller doses (12,600 
rep), the microscopic examination of the 
target organs revealed the same sequence 
of development of atrophy, paralleling the 
change in organ weights. In the early post- 
irradiation period the histology of the 
thyroid, adrenal and testis was not differ- 
ent from that of normal controls. At later 
periods these organs became more atrophic. 
By four months or more the microscopic 
appearance of the target organs of the 
animals receiving the lower doses of radia- 
tion approached that of the completely 
hypophysectomized rat. 

At 6,300 rep to the pituitary and a post- 
irradiation period of nine months, the pi- 
tuitary target organs had undergone almost 
complete atrophy. The thyroid epithelium 
was flattened, being only slightly higher 
than after surgical hypophysectomy. The 
adrenal cortex was depleted of lipid almost 
to the same degree as after hypophy- 
sectomy, showing the coarse lipid granules 
and subglomerular lipid-free area. The 
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interstitial tissue of the testis was deficient 
and the tubules were atrophied to two cell 
layers with only a few desquamating pri- 
mary spermatocytes. 

Circulating red cell volumes were de- 
termined two months after irradiation 
of the pituitary with 12,600 rep in order to 
demonstrate whether the anemia which 
characteristically follows surgical hypophy- 
sectomy could be shown to develop after 
irradiation of the pituitary. The red cell 
volumes were determined by the Fe’? 
labeled cell dilution method in 6 irradiated 
rats, in § normal rats and in § surgical!y 
hypophysectomized controls. The hema- 
tological data are presented in Table 1. It 
can be seen from the table that at this 
period after irradiation there was a small 
but definite anemia as judged by the hemo- 
globin, hematocrit, and circulating red cell 
volume. These determinations were done 
at a time when pituitary atrophy was only 
partial. 

No gross injury to the cranial nerves in 
the path of the beam was seen and no 
functional aberrations were noted. The 
rats given the small total body irradiation 
(fast neutron background), equal to the 
highest background irradiation received by 
the experimental groups, showed no signif- 
icant changes in growth or in endocrine 
organs even after nine months. 

The survival of hypophysectomized and 
irradiated rats (6,300, 12,600, 25,200 rep) 
is shown in Figure 13. Though the survival 
of hypophysectomized rats varied at dif- 
ferent times of the year, a typical curve is 
shown. At the highest dose (25,200 rep) 


TABLE II 


REPRESENTATIVE ORGAN WEIGHTS OF RATS GIVEN HIGH DOSES OF RADIATION TO THE PITUITARY, NORMAL 
RATS AND SURGICALLY HYPOPHYSECTOMIZED RATS a DAYS AFTER IRRADIATION 


T Body Adrenals Thyroid Testes Seminal Prostate 
reatment Weight Length Vesicles 
18 ,g00 rep a7 9 8 122 25 
25,200 rep 75 11.6 6 6 136 6 28 
Surgical hypophysectomy 93 11.6 " 7 107 5 26 
Normal 303 19.1 35 23 3,181 833 62 
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TABLE III 


HEMATOLOGICAL DATA ON NORMAL RATS, RATS GIVEN 12,600 REP TO THE PITUITARY AND SURGICALLY 
HYPOPHYSECTOMIZED CONTROLS, IRRADIATED OR OPERATED ON TWO MONTHS PREVIOUSLY 


Red Blood Cell 


Body 
Hemoglobin Hematocrit Volume/10o gm. 
Treatment Weight 
\ (gm./100 ml.) (per cent) Body Weight 
(gm.) 
(ml.) 
Normal 291 14.2 48.4 2.18 
289 14.0 45-5 2.44 
334 3.8 47-0 2.57 
271 46.9 2.26 
32 11.2 42.5 2.02 
301 13.4 46.1 2.29 
Irradiated 146 12.6 43-3 2.04 
140 10.6 37-0 1.66 
36 11.8 40.4 1.99 
135 3.6 43-5 2.1% 
170 12.2 40.6 1.89 
120 12.4 38.6 I.gO 
141 12.4 40.6 1.93 
Hypophysectomized 110 10.0 33-9 1.58 
101 11.8 36.4 1.58 
86 10.2 1.36 
74 10.2 31.0 1.41 
76 10.6 357 1.42 
68 10.4 33-0 1.58 
86 10.5 32.9 1.49 


the curve is below that of the hypophy- 
sectomized rats which may also be part of 
of the great variability incident to pitu- 
itary destruction. The groups receiving 
less irradiation (12,600 and 6,300 rep) 
survived much longer. The deaths in the 
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PERCENT SURVIVAL 


[25200 REP} 


20 40 60 80 100 140 160 180 
DAYS AFTER IRRADIATION 


Fic 13. This shows the survival of groups of rats 
and hypophysectomized controls. 


later period were probably due to the 
advancing pituitary destruction as the 
normal controls survived two years or more. 

To determine whether the results ob- 
tained by pituitary irradiation could be 
explained by unintentional injury to sur- 
rounding tissue, several groups of rats were 
subjected to irradiation of the area sur- 
rounding the pituitary (a beam of the same 
size being directed above, anterior or poste- 
rior to the pituitary). It was found that 
doses of 12,600 and 18,900 rep to the sur- 
rounding area resulted in rapid death of 
all animals, whereas doses of 3,150 rep 
did not cause death and resulted in no 
significant changes in pituitary weight, 
growth rate or state of the pituitary target 
organs. 

Pituitary Histology. Pituitaries of 78 ex- 
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perimental and 44 control rats were exam- 
ined histologically. The glands were fixed 
in Zenker-formol, sectioned at 4 micra after 
nitrocellulose embedding and stained with 
a modified Mallory-Azan stain (Koneff,’ 
1938). 

The effect of ionizing irradiation was 
studied on day 4, 12, 16, 25-30, 163-200 
and 279-286 following irradiation with a 
6,300 rep dose; on day 4, 12, 16, 25—30 and 
72 after a 12,600 rep dose, and on day 25- 
50 following irradiation with massive doses 
of 18,900 and 25,200 rep. 

Definite postirradiation effects could be 
seen even grossly at autopsy. Glands re- 
moved soon after irradiation (12-16 days) 
were already slightly smaller than their 
controls and were hyperemic. Pituitaries 
of rats sacrificed after longer post-treat- 
ment intervals, or those from animals sub- 
jected to the highest doses of irradiation, 
were considerably reduced in size, flat- 
tened, often pale, and without clear outline 
of individual lobes. The majority of rats 
subjected to doses of 18,900 or 25,200 rep 
(5 of 8) showed considerable distention of 
the cleft which was filled with colorless 
or blood-tinged fluid (Fig. 14, 2). It was 
also noted that after prolonged postirradia- 
tion periods, there was a firm adherence 
of covering membranes to the pituitary 
tissue. 

The effect on pituitary weight of differ- 
ent doses of ionizing radiation is shown in 
Table rv. 


The effects of irradiation with 6,300 rep 
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will be described in some detail as the effects 
of this dose on the pituitary were studied at 
intervals throughout a considerable span of 
time. 

Morphological changes in the pituitaries 
four days after irradiation were slight 
though detectable. Some pyknosis in 
chromophils, increased numbers of mitoses, 
abnormal mitoses and degranulation in 
acidophils were seen. 

By day 12 the effects were more pro- 
nounced. Mitoses were found in all lobes 
of the hypophysis. Degranulation of chro- 
mophils, especially of acidophils, was ob- 
vious. Vacuolated basophils and degener- 
ating acidophils were seen throughout the 
anterior lobe. 

By day 16 the glands were hyperemic. 
Brilliance of staining was lost. Acidophils 
were decreased in number. They were 
degranulated and were degenerating. Some 
basophils were markedly degranulated; 
others showed cytoplasmic vacuolation 
resembling that found in “‘castration” and 
“thyroidectomy” cells or showed frag- 
mentation of the cytoplasm and pyknosis of 
the nuclei. Atypical mitoses were found in 
all lobes and apparently were responsible 
for the appearance of cells with varying 
degrees of nuclear and cytoplasmic hyper- 
trophy or atypical nuclear shape.* It was 
also noted that by this time there was a 

* Attention should be drawn to the excellent demonstration of 
Wm. Bloom and R. E. Zirkle (Proc. Am. Assoc. of Anatomists, 
Anatomical Record, 1953) of the disordered mitosis induced by 


irradiation in vitro of the chromosomes of the newt resulting in 
daughter cells with abnormal nuclei. 


TaBLeE IV 


Days after irradiation 


WEIGHTS OF IRRADIATED PITUITARIES AT DIFFERENT POSTIRRADIATION INTERVALS 


4 12 16 2§to39 = 49 72 163 200 279 to 286 
Normal controls(mg) 3.5 43 §.2 65° 10.6 1.2 12.8 
12,600 rep 28 | 


* Actual weight of the pituitaries was probably less than the figures of the table show because some fragments of the covering mem- 


branes could not be removed. 


| 


ary 


= 


ation of P 


adi 


Irr 


‘UMOYS A[IBI[D SIS 


‘(9) sieved saved sivg ‘jes pjo Aup jo (7) 


Vou. 72, No. 1 13 
| 4 
a 
4 
4 
7 
* 


14 Tobias, Van Dyke, Simpson, Anger, Huff and Koneff Juty, 1954 


Fic. 15. Photomicrographs taken with oil immersion objective at magnification X 1000. Mallory-Azan stain. 
(7) Anterior pituitary of a normal rat, 72 days old, showing normal appearance of acidophils (a); baso- 
phils (4); and chromophobes (c). The remaining illustrations (2 to g and 6 to 77) show the changes found 
in different anterior hypophyseal cells 12 to 286 days following irradiation. 
(2) Very large anterior pituitary cell in abnormal mitotic division. Note scattered position and abnormal 
shape of individual chromosomes. (Continued on next page) 
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Von. 725 No. 
definite lack of uniformity of cell and 
nuclear size as well as staining reaction of 
individual cells of anterior and intermedi- 
ate lobes. Pools of homogeneous material, 
stained blue by Mallory’s stain, were found 
among the parenchymal cells in several 
glands. 

After 25 to 30 days all the alterations 
noted earlier were still present, but were 
more marked. Young scar tissue had begun 
to appear in the parenchyma evidently at 
the site of destruction of the parenchyma. 

It is of interest to note that the damaging 
effect of irradiation on the parenchymal 
elements was similar in all three lobes of the 
pituitary. Abnormal mitoses, multinuclear 
cells, giant cells, “‘foam cells,” hypertrophy 
and abnormalities of the nuclei were com- 
mon in all parts of the glands. Cells of the 
various lobes, thus changed, could not at 
times be distinguished morphologically. 
Alterations found in different cells of the 
pituitary parenchyma are shown in Figure 
15. 

After 163 to 286 days the average pitu- 
itary weights were reduced to 1.2 mg. In 18 
rats the weights ranged from 0.8 mg. to 
1.7 mg. The covering membrane was 
thickened by scar formation and _ fibers 
were continuous with the scar tissue within 
the parenchyma (Fig. 17, 4). The lack of 
distinct subdivision of the glands into in- 
dividual lobes, noted at autopsy, was due in 
part to thickening of the covering mem- 
brane, and in part to localized irregular in- 
vasion of tissue from one lobe by that from 
another. The anterior lobes were often 
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markedly hyperemic. Histologically, small 
localized hemorrhages were found in the 
glands, especially in the anterior lobe. 

All structural changes and degenerative 
processes, previously described for in- 
dividual cells, were also found at this post- 
irradiation period. The continued presence 
of abnormal mitotic divisions may be in- 
terpreted either as due to the initial injury 
of resting cells, which was not evidenced 
until the infrequent mitoses occurred, or 
may be interpreted to mean that the in- 
jurious effect of the irradiation was carried 
down through succeeding generations of 
daughter cells during the 6 to 9 months 
after irradiation. 

Although degenerative changes in the 
three different parts of the pituitary were 
similar and frequently led to the formation 
of indistinguishable cells, the three lobes 
still maintained sufficient characteristics 
so that they could usually be recognized. 
The anterior lobe, in addition to the hemor- 
rhages and scar tissue previously men- 
tioned, consisted almost entirely of non- 
granular cells. Some of them, in contrast 
to typical chromophobes, varied consider- 
ably in size, were sharply outlined and 
often showed a negative image of the Golgi 
apparatus. Among these atypical chromo- 
phobes occasional abnormal acidophils and 
basophils were distinguishable. In a small 
region, the so-called gonadotropic area in 
the anterior aspect near the pars inter- 
media, clumps of easily recognizable baso- 
phils were present. The majority of these 
cells, however, were signet ring forms or 


(3) Two enlarged anterior lobe acidophils. The clearer area adjacent to the nucleus indicates the position 


of the enlarged Golgi apparatus. 
(4) Three enlarged anterior lobe ceils (a, 


4, c). Cell a occupies most of the central portion of the field; 


the nucleus and nucleolus are greatly hypertrophied and the enlarged cytoplasm has surrounded or en- 
gulfed neighboring smaller cells. Cell 4 contains a single large vacuole. Cell ¢ is a side section of an acidophil 


with spongy vacuolation. Many nuclei are pyknotic. 


(5) Pars intermedia. Large cell in center of field has 8 nuclei of various sizes resulting from abnormal 


mitoses. 


(6) Anterior lobe cell showing abnormal mitotic division. (See also 2.) 


7) and (8). Anterior lobe acidophils containing 2 


ent, cell outlines are still clearly defined. 


(9) Anterior lobe acidophil greatly enlarged, and showing foamy 


and 3 nuclei. Though cytoplasmic vacuolation is pres- 


vacuolation. 


(70) and (77) Groups of anterior lobe basophils showing late stages of degeneration. Nuclei are pyknotic 
and multiple vacuoles are present. Cell outlines are becoming lost so that only ill defined basophilic staining 


masses remain. 
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had darkly stained, peripherally located 
granular material. The intermediate lobe 
had lost its usual uniformity of cellular 
and nuclear size and staining reaction but 
could be recognized by occasional groups 
of typical cells. In the posterior lobe the 
localized hemorrhages and degenerative 
changes in the cells constituted the usual 
alterations. 

The effects on the pituitary of a dose of 
12,600 rep will not be described separately 
as there were only slight quantitative and 
no qualitative differences from the effects 
of doses of 6,300 rep. 

Changes in pituitaries of rats subjected 
to massive doses, 18,900 and 25,200 rep, 
were studied only between 25 and 50 days 
following the irradiation. At 25 days, due 
to the great distention of the vestigial cleft, 
the intermediate lobe was usually stretched 
and often fragmented. Scarring was more 
pronounced a month after irradiation than 
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it was after the lower doses, and the char- 
acteristics of the scar tissue suggested that 
it had appeared earlier. There were small 
hemorrhages in the anterior lobe in close 
proximity to the scarred areas. Surviving 
anterior pituitary tissue consisted mostly 
of abnormal nongranular cells with occa- 
sional chromophils recognizable by a few 
characteristically stained granules. Inter- 
mediate and posterior lobes showed pro- 
found degenerative changes accompanied 
by the appearance of abnormal cells and 
giant cells. 

Two months (s0 days) after irradiation 
with 25,200 rep all that remained of the 
pituitary was a small, pale, transparent 
fragment of tissue in which the individual 
lobes were not distinguishable. Histological 
examination showed obliteration of the 
general pattern of subdivision into lobes. 
This was due to the extensive degeneration 
of the parenchyma and heavy scar forma- 


Fic. 16. Photomicrographs were taken with 8 mm. objective, magnification X200. Mallory-Azan stain. 
Anterior pituitary of a rat on the 49th day following irradiation with 25,200 rep. Anterior pituitary paren- 
chyma has been replaced by scar tissue except a few scattered small nests of cells (upper part of the photo- 
graph). In such regions some chromophobes, acidophils and basophils could be recognized. (For details, see 


Fig. 17 and 18.) 
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Fic. 17. Photomicrographs were taken with oil immersion objective at magnification 800. Mallory-Azan 
stain, 


(7) Section of anterior pituitary of a normal 72 day old rat. Note general appearance and distribution of 
cells. 

(2) Section of anterior pituitary of a rat on the 49th day following irradiation with 25,200 rep (same pi- 
tuitary as shown in Fig. 16). Note complete absence of parenchymal cells; presence of young scar tissue, 
three macrophages. 

(3) Same pituitary as (2). This illustration shows remnant of surviving anterior lobe parenchyma. Note 
abnormality of size and shape of the chromophobes. Also note degenerating cells. No recognizable acido- 
phils or basophils have been found in this particular field. 

(4) Anterior pituitary of a rat 286 days following irradiation with 6,300 rep. Note that only chromo- 
phobes are present. Also note heavy scar tissue. 
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tion which was in continuity with the sur- 
rounding membranes. Small numbers of 
surviving parenchymal cells still recogniz- 
able occurred in nests measuring at most 
170 X $80 and 200 micra. Even these cells 
were atypical and usually nongranular 
(Fig. 16). 

Alterations in all lobes of such pituitaries 
are shown in Figures 14, 16, 17 and 18. 

In summary, the injurious effects of 
deuterons on the pituitary were detectable 
within 4 days after treatment with 6,300 
rep. Changes were more definite on the 12th 
day and well advanced by day 16. There- 
after the damage to all parts of the pituitary 
appeared to be progressive throughout the 
remaining period of observation (up to the 
286th day). The earliest and most exten- 
sive damage was observed in the acidophils. 
Basophils were less affected by the deu- 
terons and after 286 days could still be 
found in nests at the anterior aspect of the 
pituitary in close proximity with the in- 
termediate lobe. They showed varying 
abnormalities in their structure, but were 
possibly capable of function. Massive doses 
of deuterons (18,900 and 25,200 rep) pro- 
duced the same qualitative damage to the 
individual cells as the lower doses. How- 
ever, the effects were shown more rapidly 
and were more extreme. It should be noted 
that although mitoses were present 6 to 9 
months after irradiation they were abnor- 
mal in appearance and abnormal cells re- 
sulted. There was no evidence within the 
period of these observations of recovery of 
the parenchymal cells. 


DISCUSSION 


Only by giving extremely high doses of 
radiation (18,900 rep or more) was it pos- 
sible to bring about complete and immedi- 
ate destruction of the pituitary of the rat, 
as judged by growth stasis comparable to 
that after hypophysectomy and by in- 
hibition of differentiation of the testis, the 
most sensitive of the target organs to 
small amounts of functional pituitary 
tissue. At lower doses (12,600 rep or less) 
the pituitary continued to increase in size 
for some time and then proceeded to under- 
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go atrophy. The greater the dose the more 
rapid the atrophy. 

It was hoped at the onset of this work 
that a differential radiation sensitivity of 
the various cell types of the anterior pitu 
itary might be demonstrated. However, at 
the doses employed, all cell types and all 
lobes were markedly injured. There was 
some evidence that the pituitary basophils 
were slightly less sensitive to irradiation 
than acidophils, as a few survived doses at 
which practically no acidophils could be 
identified. The only outstanding difference 
in the effect of pituitary irradiation on the 
different pituitary functions was that there 
was some effect on body growth and thy- 
roid morphology manifested within a few 
days, whereas the testis was the last target 
organ to atrophy at any given dose. This 
might be interpreted as a differential effect 
on pituitary function; however, it is more 
probable that the irradiated pituitary 
gives the same end result as incomplete 
hypophysectomy, although the entire pi- 
tuitary was irradiated. Smith” showed 
that only minute fragments of the anterior 
pituitary need remain for stimulating 
effects to be shown by the testes and 
adrenal. The thyroid and body growth were 
far less sensitive to minute fragments. 
Pituitary weight and histological examina- 
tion have shown us that at lower doses 
marked destructive changes in the pitu- 
itary only become manifest after long 
periods. During the earlier postirradiation 
period the degranulated anterior lobe cells 
were still producing hormone in amounts 
which were adequate to maintain the more 
sensitive target organs. Later, when the 
destructive changes in the pituitary were 
more advanced, even the more sensitive 
target organs ceased to respond. Although 
it has been reported by Ghilarducci® (1922) 
and Lawrence (1937) that regeneration 
of the pituitary occurs after small doses of 
radiation, no evidences of regeneration 
have been observed at the doses and time 
intervals employed in these experiments. 

The early reports suggesting stimulation 
of pituitary function after irradiation ap- 
pear to have employed much smaller doses 
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Fig, 18. Photomicrographs taken with oil immersion objective at magnification X 800. Mallory-Azan stain. 
(7) Field selected to show typical appearance of the intermediate lobe of a normal 72 day old rat. 
2) Intermediate lobe of a rat on the 49th day following irradiation with 25,200 rep. Note that the nor- 
mal pattern of tissue is lost; remaining cells show varying degrees of degeneration; scar formation. 
(3) Field selected to show posterior lobe of a normal 72 day old rat. 
(4) Posterior lobe of a rat on the 49th day following irradiation with 25,200 rep. Note complete re- 
placement of parenchyma by scar tissue; a few macrophages are present. 
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than the smallest used in this series. It is 
possible that these workers who reported 
stimulation of body growth after pituitary 
irradiation (Rahm,!® 1922, and Epifanio,’ 
1932) could have been observing the devel- 
opment of obesity resulting from irradia- 
tion damage to the hypothalamus since 
the criteria of increased growth was in- 
creased weight gain. There was no tend- 
ency to develop obesity in any of the rats 
of this series. 

It must be remembered that the con- 


clusions here are all based on doses of 


radiation which resulted in eventual serious 
damage to the pituitary. Further work 
must be done at lower doses and longer 
postirradiation periods. 


CONCLUSIONS 


(1) The use of deuteron particles for 
alteration or destruction of a localized 
volume of tissue deep within the body has 
been demonstrated by irradiation of the 
pituitary of the rat employing doses of 
from 3,150 to 25,200 rep. 

(2) It has been shown that the degree of 
destruction observed following irradiation 
of the pituitary is a function of time as well 
as dose. 

(3) Only by giving high doses of radia- 
tion (18,900 rep or more) was it possible to 
bring about rapid destruction of the pitu- 
itary. With lower doses (6,300 rep) the 
destruction was not complete for many 
months after irradiation (9 months). 

(4) There was no evidence of stimulation 
of any function of the anterior pituitary 
with the doses and periods of observation 
employed in this experiment. 

(5) There was no evidence that the pitu- 
itary was able to recover after being 
damaged by this type of irradiation at dose 
levels employed. 

(6) The different cells of the anterior 
pituitary were found histologically to be 
almost equally sensitive to irradiation. 

(7) Body growth and thyroid growth 
were impaired soon after irradiation at each 
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dose level but degeneration of the testes 
occurred much later. 


C. A. Tobias 

Donner Laboratory 
University of California 
Berkeley 4, California 
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LOCALIZED BULGE OF THE RIGHT DIAPHRAGM 
SIMULATING NEOPLASM* 


By SAMUEL RICHMAN, M.D., 


and WILLIAM F. 


BARRY, JR., M.D.t 


RICHMOND, VIRGINIA 


N VIEW of the present trend for routine 

chest roentgenograms in mass surveys, 
hospital admissions, pre-employment phys- 
ical examinations etc., many variations of 
normal structure within the chest cavity 
have been noted. One of the more frequent 
diaphragmatic variations is the dome- 
shaped elevation of a part of the right 
diaphragm, with a smooth, convex border 
protruding into the chest cavity. This 
localized bulge is usually situated along the 
anteromesial portion, but it may occur 
also on the middle or posterior part of the 
right diaphragm. The differential diagnosis 
in such cases must include tumors of the 
liver and diaphragm, diaphragmatic hernia, 
esophageal diverticula, subdiaphragmatic 
and supradiaphragmatic cysts, and tumors 
of the lungs. Harrington,’ Ackermann,! 
and Marks® have written on the above 
conditions and their differential diagnosis. 

Rabin!’ believes that these smooth, 
dome-shaped abnormalities are due to 
fibrous bands extending through the di- 
aphragm in an anteroposterior plane. He 
states that depressions have been seen in 
the superior surface of the liver which 
correspond to the fibrous bands in the di- 
aphragm. The liver grooves have been 
called vertical constriction grooves. 

Christie* studied this problem in over 
goo postmortem cases and his evidence 
points to a primary role of the diaphragm 
in determining the existence and shape of 
the liver anomaly. A local area of relative 
weakening of the diaphragm allows pro- 
trusion upward of a rounded boss of plastic 
liver tissue. 

According to Assmann,’ certain muscles 
are strongly, others are more weakly devel- 
oped, and some muscle bundles produce 


particularly strong contractions. The mus- 
cle bundles which are attached posteriorly 
and laterally to vertebrae and ribs are well 
developed. By contraction of these muscles, 
the posterior portion of diaphragm (in in- 
spiration) is lowered markedly. The mus- 
cles in the medial anterior diaphragm, 
which are attached from central tendon to 
anterior thorax, are weaker and shorter. 
Besides, there is frequently a small muscle- 
free gap in the region between the muscle 
fibers of the seventh and eighth rib attach- 
ments. A contraction of this weak area pro- 
duces only a small depression of the dia- 
phragm. Also, on the right side, the mesial 
portion of the diaphragm may be limited in 
excursion because of entrance of the in- 
ferior vena cava. This vessel is fixed to the 
diaphragm and, because it is attached to 
the heart, cannot move freely. Somewhere 
in the region of the eighth and ninth rib 
muscle attachments, the longest muscle 
fibers are present, running from the lateral 
thorax to the central tendon. Those mus- 
cles more mesial and anterior to the above 
area are much shorter than those which 
run more laterally and posteriorly. The 
longest muscle fibers produce a more 
marked contraction, and thus the dia- 
phragm becomes flattened posteriorly, while 
anteriorly it is more rounded and higher in 
position and, between the two, there may 
be crossing of the lines. Sometimes, nu- 
merous small indentations directed abdom- 
inally may occur more lateral to the above 
described point of a prominent mesial arc. 
These are due to contractions of single 
muscle bundles, which are attached to 
other ribs. 

All of the above is true on the left side 
also, although seen more rarely. In our 


* From the Department of Radiology, Veterans Administration Hospital, Richmond, Virginia. Published with permission of the 
Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who assumes no responsibility for the opin- 
ions expressed or conclusions drawn by the authors. 

Tt Present address, C. & O. Hospital, Clifton Forge, Virginia. 


Fic. 1. Arcs of right diaphragm muscle bands dem- 
onstrated, after pneumoperitoneum. 


experience, a pneumoperitoneum allows the 
various arcs and their crossings to be seen 
clearly (Fig. 1). Assmann describes a case 
of muscle atrophy of the anteromesial por- 
tion of the right diaphragm with a hump 
of the liver corresponding to the high arc 
of the diaphragm demonstrated at autopsy. 

Brown and Fine’ felt that these dome- 
like elevations arise from the liver. They 
cited the case of a patient with a duodenal 
ulcer whose routine chest roentgenogram 
revealed a hump arising from the mesial 
portion of the right leaf of the diaphragm. 
On a later admission, he had a perforation 
of the duodenal ulcer. The resultant 
pneumoperitoneum suggested that this 
hump arose from the liver. 

Wagner” reported one case in which 
operation revealed a portion of normal liver 
as large as a hen’s egg, which had forced 
its way through the mid-portion of the 
right diaphragm and formed a hernia. 

A case report by Katz and Williams® 
describes a large bulge of the mesial pos- 
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terior portion of the right diaphragm. 
Operation and histological study revealed 
this bulge to be an accessory lobe of the 
liver. This lobe was 15 cm. in diameter 
and was found to be attached to the right 
lobe of the liver by a pedicle measuring 10.0 
cm. in diameter. A somewhat similar case 
had been published by Hardisty ef a/.,° also 
verified at operation. Ravitch and Handels- 
man!" published instances of defects in the 
right diaphragm with herniation of the 
liver in infants and children. 

We wish to present 4 illustrative cases to 
demonstrate a localized bulge of the right 
diaphragm. In 2 instances, the patient was 
referred with a diagnosis of a neoplasm in 
the chest, and 1 patient was believed to 
have a localized subdiaphragmatic abscess. 


REPORT OF CASES 


Case 1. A fifty-eight year old white male 
(26-035) was transferred from another institu- 
tion to this hospital on March 13, 1950. He 
had been admitted to the previous hospital one 
month before with a history of epigastric pain, 
postprandial distention and eructation, and a 
sensation that food stopped in his epigastrium. 
He also stated that early in February, 1950, he 
had vomited ‘“‘a considerable amount of dark, 
clotted blood.” His history revealed attacks of 
jaundice in 1933, 1934, and 1935. In 1935, a 
cholecystectomy was performed. He stated that 
he drank moderately until one year before ad- 
mission. There was no history of significant 
trauma. 

Physical examination revealed faint, expira- 
tory wheezes over the right chest, and dry rales 
over both bases. There was a well healed right 
rectus incision. There was no abdominal tender- 
ness and no masses were palpable. The labora- 
tory findings were all within normal limits. The 
report of the roentgen findings at the previous 
hospital suggested a benign mediastinal tumor 
in the region of the right diaphragm. 

Roentgen examination of the chest at our 
hospital revealed a prominence, having a 
sharply outlined superior margin, in the region 
of the anteromesial half of the right leaf of the 
diaphragm (Fig. 2). Roentgenoscopic examina- 
tion revealed this prominence to be nonpulsat- 
ing, not to move with respiration, and to be 
separate from the cardiac silhouette, esophagus 
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Fic. 2. Case 1. (4) Localized prominence 
along mesial one-half of right diaphragm. 
(B) Same finding seven years before. (C) 
Prominence is outlined along the anterior 
portion of the diaphragm. (D) and (£) 
Appearance four months postoperatively. 
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Fic. 3. Case 11. (4) and (B) Prominence along mesial and anterior one-half of right diaphragm. (C) and (D) 
After pneumoperitoneum, mesial and anterior one-half of diaphragm is elevated considerably. Note in- 
dentation of liver surface conforming to outline of diaphragm. 


and stomach. The posterior and lateral portions 
of the diaphragm moved freely, while the 
anteromesial portion was restricted in motion. 
A diagnostic pneumoperitoneum failed to aid in 
diagnosis as the air did not outline the right 
leaf of the diaphragm. The gastrointestinal 
roentgen studies were normal. A diagnosis of 
subdiaphragmatic enlargement of the liver de- 


forming the diaphragm was suggested. 
Exploratory thoracotomy was advised at the 
chest conference to rule out a_ herniation 
through the foramen of Morgagni or a neo- 
plasm. On March 28, 1950, a right exploratory 
thoracotomy revealed no defect in the dia- 
phragm, but there was an elevation and definite 
thinning of its anteromesial portion, with a 
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Fic. 4. Case ur. (4) Convex bulge along 
mid-portion of right diaphragm. (2) 
Roentgenogram eleven years earlier 
shows similar finding (lesion is more 
prominent because of lower position of 
diaphragm). (C) Above bulge is situated 
far posteriorly (arrows). (D) and (£) 
After pneumoperitoneum, a_ localized 
bulge of right diaphragm can be seen 
(arrows). 


3 


nodule protruding from below. The diaphragm 
was incised, and the nodule was found to be nor- 
mal liver tissue conforming to the shape of the 
elevated diaphragm. The diaphragm was im- 
bricated and phrenicolysis was performed. 


Case 11. A white male, aged sixty (40-150), 
was admitted on March 10, 1952, to the Neuro- 
psychiatric Service for delirium tremens. He 
recovered quickly from these symptoms. Rou- 
tine chest examination showed a localized bulge 
in the mesial anterior portion of about one- 
third of the right diaphragm (Fig. 34 and B). 
Roentgenoscopic examination demonstrated 
diminished excursion of the elevated portion of 
the diaphragm. All other findings were normal. 
Diagnostic pneumoperitoneum localized the 
above prominence to a portion of the normal 
liver, although the possibility of a neoplasm of 
that area could not be excluded (Fig. 3C and D). 
The patient remained asymptomatic and was 
discharged on April 15, 1952. 


Case 11. A white male, aged thirty-three 
(35-481), was admitted because a roentgeno- 
gram of the chest for National Guard examina- 
tion had revealed a large mass in the region of 
the right diaphragm. The tentative diagnosis, 
made in another hospital, was tumor in the 
chest, possibly a ganglioneuroma. The patient 
was entirely asymptomatic and in excellent 
health. There was no history of any trauma or 
previous significant illness. Physical examina- 
tion and laboratory studies were normal. 

A roentgenogram of the chest (Fig. 474) 
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showed a smooth, sharply outlined convex 
prominence, measuring about 7 cm. in the 
greatest diameter, situated on the superior 
surface of the right diaphragm approximately 
midway between the spine and lateral chest 
wall and near the posterior costophrenic angle. 
This projection could not be separated from the 
diaphragm. A chest roentgenogram taken 
eleven years previously (Fig. 48) presented an 
identical finding. Barium meal examination 
showed the esophagus, stomach and entire in- 
testine to be normal. Intravenous urography 
was also normal. Pneumoperitoneum revealed 
a smooth upward protrusion of a localized por- 
tion of the posterosuperior surface of the liver 
into the diaphragm (Fig. 4D and £). Since the 
findings indicated only a variation from the nor- 
mal of no clinical significance, the patient was 
discharged. 


Case 1v. White male, aged sixty-one (44-417). 
There was a history of an upper respiratory 
infection three weeks before admission on 
September 12, 1952. During convalescence 
from this infection he developed a dull pain 
over the right scapula. While receiving aureo- 
mycin he developed chills, fever, nausea and 
vomiting. Physical examination in the hospital 
was entirely negative. Temperature, blood 
picture, sedimentation rate, gallbladder, roent- 
gen studies, etc., were normal. Roentgen exam- 
ination of the chest (Fig. 5) showed a smooth 
elevation of the middle portion of the right 
diaphragm. There was a slight decrease in mo- 


Fic. 5. (4) Elevated right diaphragm on posteroanterior roentgenogram. (B) Localized bulge of 
approximate middle portion of diaphragm. 
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tion of this diaphragm as compared to the left. 
Patient had no symptoms while in the hospital. 
It was our opinion that the elevation of the 
right diaphragm was probably due to a localized 
bulge produced by a hump of the liver and was 
of no significance. He had urgent business at 
home and refused a pneumoperitoneum study. 
Patient was discharged entirely asymptomatic 
fourteen days after admission 


SUMMARY 


A localized bulge of the anteromesial por- 
tion of the right diaphragm, due to the 
protrusion of a hump of the liver, may 
simulate a neoplasm in that area of the 
chest. A similar bulge of the middle or 
posterior portions of the right diaphragm 
may also be caused by a hump of the liver. 
Complete roentgen study of contiguous 
structures will usually rule out other ab- 
normalities. A pneumoperitoneum will sug- 
gest the diagnosis definitely, if air enters 
between the diaphragm and the liver 
hump. The possibility of a tumor of the 
liver, an extremely rare occurrence, cannot 
be excluded on the basis of the roentgen 
findings alone. Four illustrative cases are 
presented. Two patients were referred to 
this hospital with a diagnosis of a tumor in 
the chest and one patient with that of a 
liver abscess. 

Samuel Richman, M.D. 


Veterans Administration Hospital 
Richmond, Virginia 
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PSEUDOPATHOLOGY IN CHEST ROENTGENOGRAMS 


By H. W. HEFKE, M.D.* 


MILWAUKEE, WISCONSIN 


N THE great majority of roentgeno- 

graphic examinations of the chest the 
demonstrable lesions are shown as an ab- 
normal shadow in the lung fields. The in- 
terpretation of such shadows as to their 
significance and their pathological basis 
unfortunately is subject to error in a sub- 
stantial percentage of cases.! These un- 
wanted and unwilling errors are in number 
directly proportional to the training, exper- 
ience, and aptitude of the examiner. It is 
well to remember some studies made by a 
group of roentgenologists and chest physi- 
clans proving that in questionable cases 
there may be a rather high percentage of 
disagreement between different examiners 
and also between the different opinions ex- 
pressed by one and the same examiner at 
different times.’ 

Anyone who has to do with the interpre- 
tation of chest roentgenograms does admit 
that the interpretation of questionable sha- 
dows may be wrong. No one can a/ways 
state with any degree of positiveness if an 
abnormal area of density is tuberculosis, 
pneumonia, or cancer, or if the tuberculous 
lesion is active or arrested.’ Pseudo-inter- 
pretation and false diagnosis would be ra- 
ther too frequent should a definite etiologi- 
cal and pathological diagnosis have to be 
made in every case. 

It is often somewhat difficult to state if 
any abnormalities at all are present in a 
chest roentgenogram. For instance, an area 
of calcification is diagnosed which is only a 
cross-sected blood vessel in a hilus. Hilar 
enlargement is diagnosed when such ap- 
pearance is explainable on an entirely nor- 
mal basis. Thickened pleura is thought to 
be active lung pathology and so forth. 

Failure to recognize abnormal shadows 
in the lung fields, as not even belonging an- 
atomically to the lungs or pleura, is at times 
the cause of error. 


There may be abnormal shadows of in- 
creased density which are caused by what 
is commonly called artefacts, This pseudo- 
pathology can often present the appearance 
of an actual lung lesion. At times artefacts 
are easily recognizable as such; as for in- 
stance, artificial shadows caused by cloth- 
ing, pins, buttons, necklaces, etc. Some 
clothing material contains opaque sub- 
stances. At times an Opaque sponge, opaci- 
fied for the purpose of showing the presence 
of a surgical sponge, may puzzle the exam- 
iner who is not aware of its purpose. Heavy 
layers of adhesive tape can be mistaken for 
thickened pleura or a plate-like atelectasis 
because of the presence of a small amount 
of zinc in the adhesive tape. Careful inspec- 
tion of the roentgenogram will often show 
that such shadows can be seen not only in 
the lung fields but also outside the chest. A 
spotlight attached to the viewbox is in such 
circumstances a great help. 

In another group of false positive find- 
ings the cause for the shadow is something 
belonging to the body but not normally to 
the chest or its contents. The female breast 
may cause difficulties, especially when pro- 
jected unequally and unevenly on the pos- 
teroanterior roentgenogram, or when there 
is unequal development of the breast, or 
when one breast has been removed. Just 
as it is often not possible to say from a 
roentgenogram of the kidney region wheth- 
er or not a kidney has been removed, so it 
may be impossible to say if a breast has 
been removed except for the always present 
difference in density over right or left side 
of the chest. In men, strongly developed 
chest muscles may give rise to difficulties 
in interpretation; and the male breasts may 
at times get large enough to cast unusual 
shadows on the chest film of a man. 

Chest deformities like pectus excavatum 
fairly often lead to the wrong interpreta- 


*From the Department of Radiology of the Milwaukee Hospital, Milwaukee, Wisconsin. 
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tion of displacement of the heart towards 
the left and to exaggerated hilar markings, 
both of which are explainable by rotation 
of the heart and mediastinum because of 
the deformity. Scoliosis and kyphosis alter 
the position of heart and mediastinum in 
such a way as to require careful judgment 
in assigning significance to abnormal sha- 
dows. 

Skin nodules and skin tumors of appre- 
ciable size may cause false densities in the 
lung fields (Fig. 1). Overlapping scars are 
at times a source of error (Fig. 2). Clinical 
inspection will correct the error. 

Long hair and especially braids have 
been called tuberculosis when they overlie 
a part of the lung field. If one inspects the 
film closely with a spotlight (and usually 
only then) one will see that the shadow con- 
tinues outside the chest toward the neck 
and into the black radiolucent portions of 
the film (Fig. 3). 

In the third group of pseudopathology 
the fault lies in technical factors. Defects 
in the intensifying screen or in the film it- 
self, or in errors in the chemical develop- 
ment and fixation. 

Static marks on the film are caused by 
the discharge of static electricity produced 
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by rubbing of two films. For that reason the 
single films are packed in paper sheets. 

Defects in intensifying screens are most 
often due to spots caused by water or chem- 
ical solutions. The intensifying layer of the 
screen has been destroyed and in such areas 
the film will show a more or less circum- 
scribed area of increased density which can 
be easily confused with tuberculosis or 
other small lung lesions (Fig. 4). A small 
piece of paper or any other small foreign 
body which gets into the cassette will also 
cause an area of increased density because 
the intensifying rays, that is, the ultravio- 
let rays given off by the screen, cannot 
reach the film because of the interposed 
material. Such material can also be lip- 
stick smeared on the screen by the techni- 
cian who moistens her finger in order to lift 
a film out of the cassette. Inspection will 
easily lead to the discovery of the culprit. 

Handling of the film with finger nails or 
pressure of finger tips often leaves a sharp 
curved shadow on the film surrounded by 
a halo of increased density which is usually 
fairly easily recognizable as such. If drops 
of chemical solutions come in contact with 
the film before it is exposed, they leave 
rather sharply defined marks. 


Fic. 1. (4) Calcified and fibrotic lesion in left upper lobe. (B) Lateral chest film of the same patient: soft 
tissue tumor with calcification in posterior chest wall, which was clinically a hemangioma. 


° 


anterior axilla. 


When two films stick together while be- 
ing developed, smaller or larger areas of 
density are seen on the film which fade 
gradually into the normal radiolucent areas 
(Fig. 5). They are very difficult to catch as 
artefacts when examined at the viewbox. 


Fic. 2. (4) Circumscribed shadow of increased density in periphery of right upper lobe, suspected of being 
a pleural metastasis (absence of right breast). (B) Metallic wire at periphery of contracted scar in right 


The only certain way to avoid a false diag- 
nosis of lung pathology is to take the film 
from the viewbox and to inspect both emul- 
sion sides, turning the film so that the light 
strikes it sideways. One may then notice a 
shiny, smooth spot corresponding to the 


Fic. 3. (4) Large area of increased density in left mid-chest, possibly extensive pneumonia or tuberculosis. 
(B) Film taken ten minutes later after a heavy braid of hair, which had been lying on the back of chest, 
was pinned up. The density is much less marked, some pneumonia was probably present. 
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Fic. 4. (4) Circumscribed area of increased density in right upper lobe. (B) Film taken a few minutes later: 
the abnormal shadow has disappeared and was due to a defect in the intensifying screen. 


pseudoshadow, while the normal areas of 
the film present a dull appearance. In all 
questionable cases a re-examination is of 
course advisable in order to avoid mistakes. 

Whenever there is reason to suspect that 
an abnormal shadow in a chest roentgeno- 
gram looks unusual and is suspicious of 


being an artefact, a repeat examination is 
indicated before the possibility of an organ- 
ic lesion is mentioned. In some cases a single 
posteroanterior roentgenogram will prove 
the presence or absence of an artefact. In 
other instances it may be necessary to use 
stereoscopic films, lateral films, oblique 


Fic. 5. (4) Soft, rather large area of increased density in medial parts of left upper lobe, which could be 
interpreted as tuberculosis. (B) Film taken a few minutes later, indicating an artefact, in this case due 


to films sticking together during development. 


‘| 
| 
i 
‘ ’ 


Vou. 72, No. 1 Pseudopathology in Chest Roentgenograms 33 


films or occasionally laminagrams. Roent- 
genoscopy is used when the questionable 
shadow is large enough for roentgenoscopic 
visualization. Clinical inspection of the pa- 
tient and inspection of the cassettes must 
not be neglected. 


SUMMARY 


(1) Pseudopathology in chest roentgeno- 
grams is not uncommonly the source of di- 
agnostic errors. 

(2) Some of the causes of such shadows 


are given, and means of avoiding errors of 
this type are described. 
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PRIMARY LYMPHOSARCOMA OF THE STOMACH* 


By EDWARD L. JENKINSON, M.D., KEITH D. EPPERSON, M.D., and 
WILLIAM H. PFISTERER, M.D. 
St. Luke’s Hospital 


CHICAGO, ILLINOIS 


HE incidence of primary lymphosar- 

coma of the stomach is higher than 
was formerly supposed. The growing atten- 
tion that has been given to this disease in 
recent years has resulted in the demonstra- 
tion of .an increasing number of cases. At 
the present time primary lymphosarcoma 
is thought to comprise 1.8 to 2.0 per cent of 
malignant tumors of the stomach. This es- 
timate probably will be revised upward as 
fewer patients with lymphosarcoma are in- 
correctly diagnosed as inoperable carci- 
noma. 

In the period between 1939 and 1951 we 
have encountered 8 cases of lymphosarcoma 
of the stomach, proving 6 microscopically in 
the last three years. 

The ages of the patients in our series 
ranged from nineteen to seventy-five years. 
The average was 54.5 years. This over-all 
average is deceptively low; excluding the 
nineteen year old patient, the average age 
was $9.5 years. This about equals the ac- 
cepted average age for patients with car- 
cinoma of the stomach. The average age of 
our patients with reticulum cell sarcoma 
was 67.5 years. Although in the literature 
the relative youthfulness of patients with 
lymphosarcoma of the stomach has been 
emphasized,'!" we do not believe that age 
can be relied upon. The chances of a les- 
ion being a sarcoma is increased as one de- 
scends the age scale but even under thirty 
years of age, only 1 out of every 25 primary 
malignant tumors of the stomach is lym- 
phosarcomatous. 

Our series included 7 men and I woman. 
Madding and Walters® reported a 6 to 1 
ratio in favor of men. Taylor’s" two large 
series showed a 1.6 to I ratio. Most recent 
reports, including one by Crile, Hazard and 
Allen,? give a ratio of 2 men to I woman. 


No racial predilection was evident in our 
series or in the literature. 


SYMPTOMATOLOGY 


There was a variation of two to twenty- 
one months in the duration of symptoms 
prior to admission. The average period was 
6.5 months. Two months was the most fre- 
quently reported period. These figures are 
in essential agreement with many of those 
reported in the 

The outstanding complaints of the pa- 
tients in our series were abdominal pain, 
flatulence, anorexia, nausea and vomiting, 
weakness, loss of weight and tarry stools. 
Abdominal pain was the only symptom 
present in all of the cases in this series. Al- 
though 1 patient complained of sharp pain 
and another of “‘pinching”’ pain, a dull ache 
was the quality of pain most frequently 
described. Six patients mentioned pain in 
the epigastrium, but only 3 had pain con- 
fined solely to this region. The other 3 also 
had pain in one or both upper quadrants. 
In 1 patient the pain was limited to the 
left upper quadrant. Another patient had 
pain only in the periumbilical region. Pain 
radiating to the back was mentioned by 2 
patients. 

In every case the pain was intermittent. 
One-half the patients had nocturnal epi- 
gastric pain. Alkalies or meals offered relief 
in 3 cases. Three patients had pain unre- 
lated to meals. Two others experienced im- 
mediate postprandial pain. The symptom- 
atology was complicated by gallbladder dis- 
ease in I patient and duodenal ulcer in an- 
other. 

All but 2 patients complained of flatu- 
lence. Four of the patients had nausea and 
vomiting. Constipation of several months’ 
duration was mentioned by 4 of the pa- 


* Presented at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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tients. Only 3 of the patients complained 
of weakness and fatigue. Loss of weight 
prior to admission was noted in 4 of the 
patients. This loss of weight was very grad- 
ual and averaged 16 pounds. Others have 
reported a mean loss of 22 to 25 pounds.?® 

Tarry stools were encountered in 2 cases. 
Massive hematemesis occurred in I patient 
who also had a long-standing active duo- 
denal ulcer. 

On reviewing the symptomatology, we 
are in agreement with McSwain and Beal,’ 
Harney,® and others, who found nothing 
with which to differentiate lymphosarcoma 
from any other neoplasm or ulcer of the 
stomach. 


PHYSICAL AND LABORATORY EXAMINATION 


With 1 exception, the patients in our ser- 
ies were in much better general condition 
at the time of initial physical examination 
than patients. with carcinoma of the 
stomach. 

Palpable abdominal tumor was found in 
only 2 patients. The mass in both cases 
was in the left upper quadrant. Enlarge- 
ment and tenderness of the liver was de- 
tected in 2 other patients. One patient had 
periumbilical tenderness. 

Palpable evidence of lymph node involve- 
ment (inguinal and submaxillary) was 
found on physical examination in only 1 
case. 

Five patients had moderate secondary 
anemia. The average erythrocyte count for 
these anemic patients was 3.56 million and 
the hemoglobin values averaged 10 gm. 
One patient had long-standing pernicious 
anemia. The degree of secondary anemia 
was less than is usually seen with carcinoma 
of the stomach. 

Only 2 patients were afebrile. The others 
had slight to occasional moderate fever. All 
but 2 patients had normal leukocyte counts. 
The counts were 14,000 in 2 patients. One 
patient had a relative lymphocytosis of 
64 per cent. 

Gastric analysis was performed in 3 
cases. Total anacidity was found in I case 
and hypoacidity in the other 2 cases. 
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ROENTGENOLOGICAL EXAMINATION 


Roentgenological evidence of a lesion in 
the stomach was present in every case of 
this series. In 6 patients the lesion was re- 
vealed as an irregular filling defect. In 2 
of the patients the elevated, rolled, circi- 
nate and undulant border of the lesion gave 
a multiple polypoid appearance on roentgen 
examination. In four roentgen examina- 
tions both a crater and filling defect were 
seen. One examination revealed only a 
crater on the lesser curvature. Multiple 
craters were not seen. Alteration of the ru- 
gal pattern associated with one or more of 
the above mentioned findings was seen in 
5 patients. This change in the rugal pattern 
usually involved a large area and was char- 
acterized by both a loss of the normal mu- 
cosal pattern and a moderate to extreme 
increase in the thickness of the rugal folds. 

The roentgenological diagnoses were as 
follows: carcinoma, 3; malignant tumor, 2; 
tumor, I; perforating lesion, 1; ulcer, 1. 

In 1 of those cases in which carcinoma 
was the roentgenologic diagnosis, lympho- 
sarcoma also was suspected because the 
patient was only forty-four years old, and 
especially because the extreme changes 
seen in the stomach on roentgen examina- 
tion did not seem to be compatible with 
the relatively good general condition of the 
patient. 

Feldman‘ and others,*:!° have mentioned 
the following as roentgen findings in lym- 
phosarcoma of the stomach: (1) a filling de- 
fect with smooth margins; (2) a localized 
type of tumor which is round and smooth; 
(3) involvement of localized portions of the 
stomach simulating linitis plastica; (4) mu- 
cosal rugae in thick folds; (5) the presence 
of multiple ulcers. 

In our cases the filling defects were ex- 
tensive rather than localized and the mar- 
gins were irregular rather than round and 
smooth. We have found only item (4) appli- 
cable to our series. Although all the findings 
listed above occur frequently with lympho- 
sarcoma, except simulating linitis plastica, 
other more common diseases have the same 
appearance often enough to make the ac- 
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curate diagnosis of lymphosarcoma a rela- 
tively remote possibility in any given case. 
In our series we saw ly mphosarcoma mimic 
carcinoma, simple gastric ulcer and hyper- 
trophic gastritis. 

Deeb and Stilson* have stated that the 
presence of a relatively flexible deformity 
and coarse irregular rugae suggests lympho- 
sarcoma. Although these findings do occur 
together in gastric lymphosarcoma, we feel 
that reliance upon this feature could easily 
lead to an error in interpretation. An infil- 
trating carcinoma is usually less rigid in its 
earliest phase than later. Lymphosarcoma- 
tous infiltration often results in rigidity and 
is indistinguishable from carcinoma. Irregu- 
lar and coarse rugal folds that are either 
normal or an expression of functional dis- 
ease are seen with greater frequency than 
those due to lymphosarcoma. Because these 
changes in moderate degree are a common 
occurrence, they could often be associated 
coincidentally with any lesion causing a 
flexible deformity of the stomach. In hyper- 
trophic gastritis the mucosal changes alone 
may be so extreme that they may result in 
deformity indistinguishable from lympho- 
sarcoma (see Fig. 6). 

A careful review of all of the pertinent 
roentgen findings leaves one in a stage of 
uncertainty. There are no very reliable 
roentgen findings in lymphosarcoma of the 
stomach. Gastroscopic examination, per- 
formed in 1 case only, corroborated the 
roentgenologist’s erroneous impression of 
carcinoma. 


PATHOLOGY 


Gross examination of the stomach re- 
vealed in every instance an extensive in- 
durated mass. Rounded elevated margins 
were reported in 3 cases. No polypoid les- 
ions were seen. Ulceration was a prominent 
feature. Taylor has stated that gastric 
lymphosarcoma does not show the early ul- 
ceration characteristic of carcinoma, yet 
ulceration was present in all but I case in 
our series and in every one of the § cases in 
which the duration of symptoms was less 
than three months. Assuming that Taylor’s 
observation is valid, apparently the disease 
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was more advanced in each of the 5 cases 
than the history suggested. No multiple ul- 
cerations were found. In 4 of the patients 
there was extensive infiltration of the gas- 
tric wall. 

Microscopic examination showed the 
series to be evenly divided into reticulum 
cell sarcoma and lymphocytic sarcoma. 

Regional distribution of the lesions with- 
in the stomach was as follows: 

Lesser curvature, 4; greater curvature, 
1; cardia, 1; posterior wall, 1; and general 
involvement of the proximal three-fifths of 
the stomach, 1 

Metastasis was found in all cases. The 
degree of metastatic spread ranged from 
merely regional lymph node involvement 
to general involvement of abdominal and 
thoracic organs. The organs most often 
found to be affected by metastases were, in 
order of frequency, regional lymph nodes, 
liver, mesentery, omentum, and parietal 
peritoneum. Other organs affected were 
colon, small intestine, pleura, lung, spleen, 
diaphragm, adrenal and pericardium. No 
metastases were found in the ovary, pan- 
creas, bone, testicle, kidney, skin or brain. 
Direct extension to the pancreas was found 
in 2 cases. 

TREATMENT 

The lesion was found to be resectable in 
4 of the 7 cases in which surgical interven- 
tion was practicable. The lesions in 3 pa- 
tients were considered inoperable because 
of extension and fixation to adjacent or- 
gans, including the pancreas. Total gastrec- 
tomy was performed in 3 cases. Partial 
gastrectomy and posterior jejunostomy was 
performed 1 in I instance. Surgical interven- 
tion in another case was limited to an an- 
terior gastrojejunostomy and biopsy of 
omental lymph nodes. In the other 2 cases 
in which resection was not feasible, biopsy 
specimens were taken from the stomach 
and liver respectively. 

Four patients were given roentgen ther- 
apy. Two of these had inoperable lesions. 
The other 2 patients received roentgen 
therapy following gastric resection. Two 
patients had gastric resection without 
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TABLE I 


No. No. 
Type of Treatment 
Cases Living 
Gastrectomy and roentgen therapy 2 I 
Gastrectomy 2 I 
Roentgen therapy 2 
None 2 I 


* This patient received nitrogen mustard therapy also. 


roentgen therapy. Two patients received 
neither surgical nor radiation treatment.One 
of the patients having roentgen therapy 
had nitrogen mustard therapy as well. 


COURSE 


One-half (4) of the patients are still living 
at the time of writing. The average survival 
period for the patients still living is 5.2 
years after onset of the symptoms. The 
other (4) patients lived an average of 11.2 
months after onset of symptoms. One pa- 
tient died of multiple pulmonary emboli, 
ten days after gastrectomy. 

Of those patients surviving gastrectomy 
2 are still alive; the average postoperative 
life span at the time of writing is two years. 
The longest survival period in our series is 
a patient (Case 1) who is still living and ap- 
parently well thirteen years after the lesion 
was demonstrated surgically. At the time 
of operation in January, 1940, at the Mayo 
Clinic, Dr. Waltman Walters found a mass 
containing a crater approximately Io cm. 
in diameter high on the posterior wall of 
the stomach. Penetration of the the ulcer 
caused fixation of the stomach to the pan- 
creas. Removal of the stomach was impos- 
sible. An anterior gastroenterostomy was 
done. Miscroscopic examination of several 
large glands removed from the gastrocolic 
omentum showed lymphocytic sarcoma. 
After four successive days of roentgen ther- 
apy at the Mayo Clinic, the patient came 
to St. Luke’s Hospital, Chicago, and re- 
ceived three courses of roentgen therapy 
Over a period of nine months. 

With the exception of the above case, the 


SURVIVAL AND TREATMENT 


Life Span after Onset 
of Symptoms 


Postoperative 
Life Span 


Living Dead Living Dead 
31 mo. 26 mo. 29 mo. 5 mo. 
39 mo. 9 mo. 28 mo. 10 days 
13 yr. 5 mo.* 

20 mo. 


§ mo. 


life span of our patients with lymphocytic 
sarcoma was approximately the same as 
that with reticulum cell sarcoma. In all of 
the patients who died, the disease had 
reached an advanced stage before treat- 
ment could be started. On the average, our 
patients lived longer than patients with 
carcinoma. There is general agreement in 
the literature that the life expectancy with 
lymphosarcoma is appreciably greater than 
in gastric carcinoma. 

Although pathologists disagree on wheth- 
er or not every lymphosarcoma is a mani- 
festation of a systemic disease, we prefer to 
use the practical term “primary” to de- 
scribe those whose clinical behavior seems to 
follow the pattern typical of unifocal malig- 
nant neoplasms in general. In cases in which 
it is difficult or impossible to distinguish 
secondary from so-called “primary” in- 
volvement, the spread has usually become 
so generalized that, as far as treatment is 
concerned, it no longer matters whether or 
not the lesion happened to develop from a 
primary focus of the stomach. 

On the other hand, when confronted with 
an apparently solitary gastric lymphosar- 
coma, with or without regional lymphatic 
extension, we are obliged to treat it as 
radically as possible, regardless of theories 
of pathogenesis. Extensive surgical remov- 
al followed by radical roentgen therapy to 
the entire region is the established thera- 
peutic procedure at the present time. The 
value of nitrogen mustard therapy will re- 
main uncertain until sufficient data are 
collected. Our single experience was not 
encouraging. 
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On reviewing these 8 cases we have been 
impressed with the importance of exploring 
suspected gastric malignancies, even if the 
roentgen studies show a lesion so extensive 
that its unresectability seems obvious. In 
half of our cases extensive lesions proved 
resectable. Our thirteen year survival oc- 
curred in a patient whose lesion could not 
be resected. Without the exploration and 
biopsy that established the correct diagno- 
sis the patient never would have received 
the vigorous roentgen therapy that is prob- 
ably responsible for his survival and well- 
being today. 

Numerous writers have offered roentgen 
findings that seem to them to be helpful in 
the diagnosis of lymphosarcoma of the 
stomach. These writers concede that the 
roentgen diagnosis remains difficult. After 
reviewing the evidence we are forced to the 
conclusion reached by many others that at 
the present time the differentiation of gas- 
tric lymphosarcoma from carcinoma on the 
basis of roentgen findings is an impossibil- 
ity. However, roentgen evidence of exten- 
sive involvement out of proportion to the 
patient’s relatively good general condition 
suggests lymphosarcoma. 


CASE REPORTS 


Case 1. P.R. (Previously included in the 
statistics of a paper of Madding and Walters® 
in 1940.) 

This fifty-five year old man, when seen at the 
Mayo Clinic on January 6, 1940, gave a history 
of one episode of nausea, hematemesis and me- 
lena in 1916. This attack was not preceded by 
any gastric complaints. A diagnosis of duodenal 
ulcer was made by his own physican and he was 
placed on medical therapy for six months, with 
prompt improvement. He had no further symp- 
toms until July, 1937, when he began to experi- 
ence mid-epigastric pain two to three hours 
postprandially, relieved by milk or alkali. There 
were spring and fall exacerbations of pain. Pain 
did not occur at night. During this time there 
was a question of tarry bowel movements at 
irregular intervals. 

In April, 1039, he was hospitalized for three 
weeks for sudden massive hematemesis. Roent- 
gen examination of the stomach elsewhere re- 
vealed a long-standing and active duodenal 
ulcer. In May, 1939, the patient complained 
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for the first time of a steady pain, more severe 
at night, not relieved by food or alkali. The 
pain was still in the mid-epigastric area. How- 
ever, the patient felt that the pain was of a dif- 
ferent character than that noted previously. He 
thought the pain was not related to the 
stomach. For the following two months the 
symptoms became worse. 

On July 26, 1939, he suffered recurrence of 
extensive melena accompanied by weakness, 
profound fatigue and inability to continue 
work. The melena persisted despite medical 
therapy. Roentgen studies were made at the 
Mayo Clinic in January, 1940, and showed a 
large perforating lesion high on the posterior 
wall of the stomach. Laboratory findings re- 
vealed a red blood cell count of 5,180,000; white 
blood cell count of 14,100; hemoglobin 14.0 gm, 

Dr. Waltman Walters operated on the pa- 
tient on January 9, 1940. The operative findings 
were given by Dr. Walters as follows: ‘There 
was a large ulcer forming a mass approximately 
10.0 cm. in diameter located about midway be- 
tween the esophagus and the incisura. It had a 
crater which would admit the tips of three 
fingers. It was approximately Io cm. in di- 
ameter and had penetrated and attached itself 
to the pancreas, making removal impossible 
both because of the extension of the lesion and 
its high location. The duodenal ulcer had healed 
leaving a definite scar on the anterior wall of 
the duodenum. There were several enlarged 
glands in the gastrocolic omentum; these were 
removed and reported by the pathologist to be 
lymphosarcoma (lymphocytic). I could feel no 
nodules in the liver or in the pelvic peritoneum. 
In view of the inaccessibility of the lesion for 
removal, a gastroenterostomy was done, mak- 
ing the anastomosis anterior to the colon be- 
cause the mesocolon was very fatty and short. 
Prior to being dismissed from our care he was 
given roentgen treatments on January 22, 23, 
24 and 25, 1940.” At St. Luke’s Hospital, he re- 
ceived two courses of roentgen therapy. At the 
time of writing, twelve and one-half years fol- 
lowing surgery, the patient is alive and appar- 
ently well. 


Case 1. A.H., a sixty year old white woman, 
was admitted on July 14, 1941, with a three 
month history of anorexia, occasional postcibal 
nausea and vomiting, and right upper quadrant 
and epigastric distress, which became a dull 
aching pain occasionally shooting to the right 
shoulder. Pain would continue four or five hours 
after eating. The patient not infrequently would 
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vomit food ingested four or five hours previous- 
ly. The patient was treated without improve- 
ment by an outside physician who made a 
diagnosis of gallbladder disease. The patient 
finally resorted to self treatment with milk and 
baking soda, both of which gave relief. The pain 
often awakened her at night. At the time of 
admission she said that “the distress seems to 
have switched to my stomach.” She mentioned 
recent constipation and pitch black stools. 
There was a gradual weight loss of 15 pounds 
within a six month period. No history of in- 
tolerance to fatty foods could be elicited. 

The patient did not appear acutely ill on the 
physical examination. Deep palpation revealed 
tenderness in the right upper quadrant and the 
epigastrium. Roentgen studies showed almost 
no visualization of the gallbladder. The survey 
film of the abdomen suggested enlargement of 
the liver. The examination of the upper gastro- 
intestinal tract was negative except for some 
stasis in the second and third portions of the 
duodenum with moderate dilatation. The 
stomach appeared normal. There was no five 
hour residue. 

Laboratory findings included a red blood cell 
count of 3,990,000; white blood cell count of 
13,200; hemoglobin 10.2 gm.; differential blood 
count 64 per cent lymphocytes. Although no 
fever was present on the initial examination, 
100°F. was reported one afternoon and temper- 
ature over 99°F. were reported several times. 

Gallbladder disease was suspected. The pa- 
tient was urged to undergo surgical interven- 
tion, but she refused. She was discharged from 
the hospital on July 18, 1941. 

The patient returned to the hospital January 
26, 1943, with extreme weakness and the above 
mentioned symptoms. She had undergone a 
weight loss of 20 pounds since her previous 
admission. She was examined at the Mayo 
Clinic about six months before and told she had 
a duodenal ulcer. She was re-examined else- 
where just before re-admission and was told 
she had a tumor of the stomach. Physical 
examination at this time showed no tenderness 
but there was a questionable diffuse mass in the 
left upper quadrant. The laboratory findings at 
this time revealed a red blood cell count of 
2,880,000; white blood cell count, 8,200; 
hemoglobin, 8.8 gm. Preoperative impression 
was carcinoma of the stomach. 

A gastric resection was performed. A rather 
extensive, firm, indurated mass on the lesser 
curvature of the stomach was found. This ex- 
tended high on the lesser curvature. A few hard 
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glands were noted in both the greater and lesser 
omentum. No liver or periaortic metastases 
were palpable. The stomach was freely mov- 
able. Gross examination of the stomach re- 
vealed an indurated mass of 8 cm. in diameter 
on the lesser curvature of the stomach. The 
lesion had rounded elevated edges and a central 
ulceration of 3.5 cm. in diameter. Histopatho- 
logic examination demonstrated reticulum cell 
lymphosarcoma. The postoperative course was 
uneventful. The patient left the hospital in 
apparently good condition on February Ig, 
1943. 

Roentgen therapy consisted of a series of six 
treatments, I,200r to the anterior mid-abdomen 
and 1,200 r to the posterior mid-abdomen, 
measured in air. The patient felt stronger after 
therapy. 

The patient died on July 4, 1943, following 
two weeks of extreme ascites. At autopsy, 
disseminated lymphosarcoma of the abdominal 
and pelvic peritoneum was found. 


Case 1. O.K. This seventy-nine year old 
man was admitted on January 24, 1948, with 
the complaints of fetor oris, flatulence, dislike of 
meat and solid foods, and pain in the upper 
quadrants. These symptoms were first noticed 
about three months prior to admission and in- 
creased in severity the last week. No weight 
loss was reported. On questioning, the patient 
mentioned constipation of several months’ 
duration. The patient gave a history of duo- 
denal ulcer nine years previously which re- 
sponded to medical treatment. For fifty years 
his average daily consumption of beer was more 
than a quart. 

On superficial inspection the patient did not 
appear ill. His color was good. There was 
nothing in his appearance to suggest loss. of 
weight. Palpation of the abdomen revealed a 
mass in the left upper quadrant extending to 
the midline about three fingers below the costal 
margin. A pleural friction rub was detected 
over the lateral portion of the chest on the left 
side. Deep breathing resulted in pain in this 
region. Decreased tactile and vocal fremitus 
and diminished breath sounds were found on 
the left. There were signs compatible with 
arteriosclerotic heart disease. The initial im- 
pression was gastric malignancy, pleurisy with 
effusion on the left and arteriosclerotic heart 
disease. 

Laboratory findings revealed a red blood cell 
count of 3,500,000; white blood cell count, 
4,900; hemoglobin, 10.6 gm. The anemia pro- 
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gressed rapidly. Within three weeks the labor- 
atory findings showed a red blood cell count of 
2,670,000 and a hemoglobin determination of 
8 gm. There was moderate poikilocytosis, 
macrocytosis and microcytosis. Gastric analysis 
revealed total anacidity and a trace of occult 
blood. Four plus occult blood was reported in 
the stool with the patient on a diet free of meat. 
The rectal temperature on admission was 
102°F, 

A roentgenogram of the chest revealed fluid 
in the left pleural space. Eight hundred cubic 
centimeters of fluid were aspirated from the 
left chest. Roentgen examination of the 
stomach revealed widening of the esophago- 
gastric angle. Giant rugae were noted in the 
fundus of the stomach. There was distortion of 
the rugal pattern throughout. 

Summary: organic lesion involving the pars 
cardiaca. 

The patient’s condition became steadily 
worse until he died on March 21, 1948, after 
developing bronchopneumonia and massive 
hydrothorax on the left. 

At autopsy there was a large ulcerated 
lymphosarcoma of the fundus of the stomach; 
lymphosarcomatous invasion of the diaphragm, 
spleen, pericardium, liver, left pleura and lung; 
metastatic lymphosarcoma of the regional 
perigastric and periaortic abdominal lymph 
nodes, large intestine and suprarenal glands. 
Microscopic examination of the stomach and 
the other involved tissues showed the reticulum 
cell type of lymphosarcoma. 


Case tv. This case may represent generalized 
lymphosarcoma. We have included it as a 
solitary lymphosarcoma with metastases be- 
cause the changes in the stomach predominated. 

H.N., a nineteen year old white male, was 
admitted on July 12, 1948, with the history of 
a “pinching pain” in the region of the umbilicus 
since October, 1947. The pain was unrelated to 
meals, defecation, or physical exertion. Associ- 
ated with this pain was the gradual loss of 
weight and appetite. In October, 1947, the pa- 
tient’s weight was IIo pounds, at admission 96 
pounds. The patient did not experience nausea, 
vomiting, gross bleeding, tarry stools, constipa- 
tion or diarrhea. The patient had always been 
thin and undernourished. 

Physical examination showed a poorly devel- 
oped and emaciated boy whose apparent age 
was twelve or fourteen. There was a hard non- 
tender mass, 2 cm. in diameter, in the region of 
the left submaxillary gland. The abdomen was 
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flat and nontender. The spleen, liver and kid- 
neys were not palpable. A hard nonmobile, 
nontender mass of about 4 cm. was palpated in 
the abdominal wall just above the right inguinal 
ligament. A smaller mass was present on the 
left side. The genitalia were underdeveloped, 
both testes were descended and very small. 
There was no pubic hair. 

Laboratory examinations revealed a _ red 
blood cell count of 3,300,000; white blood cell 
count, 9,200; hemoglobin, 8.5 gm. (47 per cent). 

Roentgen examination revealed widespread 
irregular filling defect throughout the stomach 
(Fig. 1). Operation was performed July 13, 
1948. A large malignant tumor of the lesser 
curvature of the stomach was found along with 
many enlarged lymph nodes. Two tumors of 
the small intestine were also found. The patient 
died suddenly on the tenth day after operation. 

At autopsy there were multiple pulmonary 
emboli, a partial intestinal obstruction and 
lymphosarcoma of the lymphocytic type. 


Case v. (Previously reported by Pontius 
and Witkowski.’) L.A., a sixty year old white 
man, entered the hospital on May 23, 1949, 
complaining of pain in the left upper quadrant. 
This pain had a gradual onset about five weeks 
before admission, and was described as “gnaw- 
ing.” The pain lasted for variable periods of 
time up to one day. During the several weeks 
before admission, ingestion of food was followed 


Fic. 1. Case 1v. Lymphosarcoma of the stomach. 
Extensive irregular defect of antrum and greater 
curvature indistinguishable from carcinoma or hy- 
pertrophic gastritis. 
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by the pain and an accompanying feeling of 
epigastric pressure relieved by belching. Al- 
though the patient was nauseated on several 
occasions, he never vomited. There was no 
weight loss, anorexia, or dysphagia. No tarry 
stools had been noted. 

At the time of admission the patient did not 
appear ill. Physical examination was negative 
except for a mass which was palpated in the 
epigastrium. 

Laboratory findings revealed a red blood cell 
count of 4,210,000; white blood cell count, 
8,900; hemoglobin, 12.6 gm. The temperature 
was usually normal, but there was occasional 
fever up to 100°F, orally. 

Roentgen examination revealed an irregular 
filling defect involving a considerable portion 
of the greater curvature (Fig. 2). The rugal 
folds were distorted. The appearance suggested 
an elongated polypoid type of mass. The lesser 
curvature was mobile. A small gastric residue 
was seen on the five hour film. The roentgen 
diagnosis was carcinoma of the stomach. 
Gastroscopic examination showed an extensive 
lesion with round rolled edges involving the 
fundus of the stomach. The lesion was covered 
with exudate. It appeared to be indurated and 
had a characteristically neoplastic appearance. 
The gastroscopic diagnosis was carcinoma of 
the stomach. 

A gastric resection was performed five days 


Fig. 2, 


Case v. Lymphosarcoma of the stomach. 
Distorted rugal folds. Elongated polypoid filling 
defect along the greater curvature. 
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after admission. Examination showed the lesion 
to be on the greater curvature at about the 
junction of the upper and middle thirds. Many 
large glands were seen in the surrounding mes- 
entery. One hard area was found deep in the 
parenchyma of the liver. This may or may not 
have been a metastatic lesion. A large ulcer- 
ating lesion was seen extending along the long 
axis of the stomach for about 8 cm. The edges 
of the ulcer were round and raised about I cm. 

Histopathologic examination of excised re- 
gional lymph nodes revealed reticulum cell 
lymphosarcoma. 

The patient had an uneventful postopera- 
tive course and was feeling well when dis- 
charged two weeks after admission. The pa- 
tient did not receive roentgen therapy. At the 
time of writing the patient is living and ap- 
parently well. 


Case vi. (Previously reported by Pontius 
and Witkowski.°) J.M., a forty-eight year old 
white man, was admitted on February 25, 1950, 
complaining of abdominal pain. About two 
months prior to admission the patient began to 
notice intermittent abdominal pain, at first in 
the lower abdomen and later in the upper quad- 
rants. He had noticed a great deal of bor- 
borygmus but not much eructation or passage 
of flatus. No weight loss was reported. The pa- 
tient did not complain of fever. 

The physical examination was essentially 
negative except for slight periumbilical tender- 
ness. Roentgen examination of the stomach re- 
vealed an extensive irregular filling defect in- 
volving the pars media and pyloric antrum 
(Fig. 3). A collection of barium surrounded by 
a large halo-like radiolucent shadow was ob- 
served on the lesser curvature of the pyloric 
antrum. This was interpreted by the roentgenol- 
ogist as a large ulcer within the tumor mass. 

Occasional temperatures of 100°F. were seen 
in the afternoon. Laboratory findings included 
a red blood cell count of 5,080,000; white blood 
cell count, 14,000; hemoglobin, 14.3 gm.; differ- 
ential lymphocyte count, 40 per cent. 

Operation, performed soon after admission, 
consisted of partial gastrectomy and posterior 
gastrojejunostomy. Gross examination of the 
stomach revealed a large ulcerated tumor mass 
with a circinate edge of granular gray tissue. 
The margins were elevated as much as 2 cm. 
The tissues were covered centrally by a gray 
hemorrhagic and ulcerated mucosa. Portions of 
the adjacent mucosa were hyperemic, and the 
rugal folds were coarse. 
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Fic. 3. Case v1. Lymphosarcoma of the stomach. 
Extensive irregular filling defect of antrum and 
pars media. A large crater in the pars media, not 
demonstrated on this film, was seen roentgeno- 
scopically. 


Histopathologic examination showed extreme 
invasion of the mucosa from the deeper levels 
by lymphocytic lymphosarcoma. Perigastric 
lymph nodes were also involved. 

The postoperative course was uneventful 
except for transient right lower lobe atelectasis. 
Patient was discharged from the hospital in im- 
proved condition one month after admission. 

Roentgen therapy was started prior to dis- 
charge from the hospital and was continued 
until April 18, 1950. The patient is living and 
apparently well at the time of writing. 


Case vit. H.T., a seventy-one year old colored 
man, was admitted on October 29, 1951, com- 
plaining of drenching night sweats and occa- 
sional chills of twenty days’ duration. A loss of 
14 pounds occurred in the same period. He com- 
plained of “gas on the stomach” of one year 
duration. During the month prior to admission 
he complained of epigastric distress in the form 
of a dull ache radiating to his back. Slight ab- 
dominal tenderness was noticed about a year 
ago, but recently this has become more pro- 
nounced. 

Physical examination elicited exquisite ten- 
derness in the epigastrium and in the right 
upper quadrant. The liver edge was rounded 
and palpable and could be felt 4 inches below 
the costal margin. The patient appeared to be 
well nourished. 

Laboratory examination revealed a red blood 
cell count of 2,810,000; white blood cell count, 
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11,800; hemoglogin, 8.1 gm. Gastric analysis re- 
vealed no free acid; combined acid 2 degrees; 
total acid 2 degrees; occult blood 3 plus. Stool 
examination revealed no gross blood and 4 plus 
occult blood. Frequent spiking fever between 
100 and 103°F. occurred nocturnally. 
Roentgen examination revealed apparent en- 
largement of the liver. Examination of the 
upper gastrointestinal tract showed an ulcer 
about I cm. in diameter involving the lesser 
curvature of the pars media of the stomach 
(Fig. 4). The rugal folds did not appear unusual 
at this site. No associated tumor mass was seen. 
The pylorus and duodenum appeared normal. 
The gallbladder study revealed poor visualiza- 
tion with little contraction after the fatty meal. 
Operation was performed several days after 
admission and revealed large neoplastic masses 
in the substance of the liver. An indurated mass 
involved most of the lesser curvature of the 
stomach. One of the nodules in the liver was re- 
moved for microscopic examination. It was 
thought impossible at the time of surgery to do 
a short circuit operation because of the extensive 
involvement of the stomach, pancreas and duo- 
denum. 
Histopathlogic examination of the removed 
tisssue revealed reticulum cell lymphosarcoma. 
At the time of writing the patient is still liv- 
ing and apparently well. 


Case vi. M.D. This forty-four year old 
white man entered the hospital on Novem- 
ber 4, 1951, complaining of belching, bloating 
and dull ache of the epigastrium. The symp- 
toms first appeared two months prior to admis- 
sion and usually occurred on an empty stomach, 
The patient stated that sometimes the odor of 
regurgitated stomach contents was fecal in 
character. Nothing was taken to relieve the 
discomfort. The patient had only one episode of 
vomiting. He stated that he frequently was 
constipated. There was a twelve year history 
of pernicious anemia. 

Physical examination revealed a fairly well 
developed and nourished man who looked some- 
what older than his years. Liver dullness ex- 
tended four fingers below the costal margin, 
but palpability of the liver was questionable. 
There was tenderness over the liver. 

Laboratory examinations revealed a red 
blood cell count of 4,640,000; white blood cell 
count, 7,800; hemoglobin, 14.8 gm. Gastric 
analysis revealed free acid 1 degree; combined 
acid 4 degrees; total acid 5 degrees. Feces 
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examination showed no gross blood and 1 plus 
occult blood. A second examination of the feces 
revealed only a trace of occult blood. The tem- 
perature on admission was normal, but four 
hours later it was reported at 100.4°F. His tem- 
perature remained between 99 and 100°F. for 
the ten days prior to operation. 

The plain film of the abdomen showed an ap- 
parent enlargement of the liver and spleen; 
and a filling defect in the gas shadow of the 
stomach. Roentgen studies of the upper gastro- 
intestinal tract revealed distorted and enlarged 
rugal folds in the fundus of the stomach (Fig. 
5). A constant filling defect, suggesting a large, 
probably ulcerated tumor of the fundus and 
upper pars media, was seen. The roentgenologic 
impresssion was carcinoma of the fundus and 
pars media of the stomach with ulceration. 
Lymphosarcoma was suspected. 

Abdominal exploration ten days after admis- 
sion revealed a large palpable mass involving 
the upper 40 per cent of the stomach. There 
also appeared to be an infiltrative process 


Fic. 4. Case vii. Lymphosarcoma of the stomach. 
Crater of lesser curvature. No associated tumor 
mass was demonstrated roentgenologically al- 
though surgical intervention revealed submucosal 
involvement of the entire lesser curvature. 
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Fic. 5. Case vit. Lymphosarcoma of the stomach. 
Enlarged and distorted rugal folds in the fundus. 


throughout the gastric wall involving at least 
70 per cent of the stomach. Marked serosal 
puckering was evident. The stomach was ad- 
herent along its lesser curvature of the in- 
fradiaphragmatic region and the left lobe of the 
liver. The spleen was three times normal size. 
On palpation along the hilus of the spleen a firm 
nonyielding mass, which apparently was pos- 
terior to the stomach, could be felt. The right 
lobe of the liver did not appear unusual. The 
intragastric mass had apparently perforated 
along the lesser curvature. There was a retro- 
gastric mass overlying the celiac axis. It was 
obvious that the mass could not be resected 
without impairing the celiac axis and more 
directly the hepatic artery. Although the sur- 
geon felt he was dealing with adenocarci- 
noma of the stomach, the possibility of a lymph- 
osarcoma was considered at the operating table 
by Dr. Grant Laing, the attending internist. 
Histopathologic examination of two frag- 
ments of tissue removed from the mass revealed 
a lymphosarcoma of the lymphocytic type. 
The patient was given a series of nitrogen 
mustard treatments which he tolerated very 
well, with minimal discomfort and nausea. 
Roentgen therapy was administered as a three 
week course of almost daily treatments over a 
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Fic. 6. Hypertrophic gastritis. 
ment and distortion of rugal folds indistinguish- 
able from changes occasionally seen with lympho- 
sarcoma. 


Extreme enlarge- 


different area each day including the right and 
left anterior, posterior and lateral abdomen. 
The patient died on January 29, 1952. 


SUMMARY 


1. Eight cases of primary lymphosarcoma 
of the stomach have been presented and 
discussed. 

2. Primary lymphosarcoma of the stom- 
ach is more common than formerly sup- 
posed. 

3. On reviewing the symptomatology and 
the physical and laboratory examinations, 
we have found nothing on which we can 
base the diagnosis of lymphosarcoma. 

4. We are in agreement with those who 
believe that lymphosarcoma of the stomach 
is roentgenologically indistinguishable from 
carcinoma and sometimes from hypertro- 
phic gastritis and gastric ulcer. 

5. Roentgen findings in the stomach out 
of proportion to the patient’s general con- 
dition suggest lymphosarcoma. 

6. The life expectancy of patients with 
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lymphosarcoma of the stomach is appreci- 
ably greater than those with carcinoma. 

7. One patient who had extensive in- 
volvement, with perforation into the pan- 
creas preventing excision, is living and well 
thirteen years after the lesion was demon- 
strated. 

8. Because of the hope surgical excision 
and vigorous roentgen therapy offers to pa- 
tients with lymphosarcoma, it is important 
to explore all gastric malignancies regard- 
less of how extensive the roentgen findings 
may be. 


Edward L. Jenkinson, M.D. 
1439 S. Michigan Ave. 
Chicago 5, Illinois 
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PSEUDOTUMORAL SYNDROME 


SYPHILOMA OF THE PANCREAS—FOURTEEN YEAR CONTROL 
By S. GORDON CASTIGLIANO, M.D., F.A.C.S.* 


PHILADELPHIA, PENNSYLVANIA 


N AN institution which devotes itself to 

the treatment of malignant and allied 
diseases it is not a rare experience to en- 
counter a patient referred for treatment 
with a erroneous diagnosis of inoperable 
cancer invading some body region. 

The discovery of these occasional cases 
emphasizes the importance of preliminary 
institutional study prior to decision as to 
management. 

In this institution, the vast majority of 
such incorrectly diagnosed cases is found 
to be syphilitic. Syphilis is well known 
as a disease which on occasion is able to 
mimic almost any known disease entity. 
That syphilis can be confused with ma- 
lignant disease is well known.!:*" At the 
turn of the century, many reports ap- 
peared in the literature presenting cases 
of syphilis confused with one type of 
malignancy or another, usually sarcoma. 

The Wassermann reaction and_ biopsy 
have assisted greatly in reducing errors in di- 
agnosis. It must be understood that syphilis 
and malignant disease may coexist in the 
same patient in at least the same ratio as 
syphilis is found in the general population. 
Therefore, the positive Wassermann reac- 
tion alone in a patient suffering with a 
lesion which could possibly be malignant is 
far from conclusive proof that the lesion is 
nonmalignant.” A biopsy in all cases is 
mandatory. 

It is well known, for example, that the 
incidence of syphilis is very high in car- 
cinoma of the tongue. In some clinics the 
incidence is as high as 40 per cent. At the 
American Oncologic Hospital the incidence 
is 29 per cent. The therapeutic test with 
antisyphilitic medication, which is. still 
being practiced by those of meager experi- 
ence, is to be condemned. 


The biopsy is not fool-proof inasmuch as 
the pathologist can interpret only the tissue 
which is sent to him for study. If the tissue 
obtained is from an area which does not 
contain neoplastic disease, it is obvious that 
the biopsy report will be negative for 
malignancy. A consideration of all factors 
is essential to the proper clinical evaluation 
of a negative biopsy report.” 

In this clinic some recent examples of 
syphilitic lesions which were confused with 
malignancy before admission are: syphilitic 
osteitis of the jaw, gumma of the tongue, 
syphilitic osteitis of the clavicle, aneurysm 
of the innominate artery, gumma of the 
knee, gumma of the sternum, syphilitic 
lesion of the anus and syphiloma of the 
head of the pancreas. 

Perhaps of greatest interest in our experi- 
ence of the past fifteen years is a case of 
syphiloma of the pancreas, which is be- 
lieved to be worthy of a place in the medical 
literature. The case with which this com- 
munication deals was mistakenly diagnosed 
elsewhere as carcinoma of the head of the 
pancreas and was referred to this clinic for 
palliative roentgen therapy. 

The studies made after admission sug- 
gested that the admitting diagnosis of 
carcinoma of the head of the pancreas was 
a less likely possibility than syphiloma. 
Specific antisyphilitic therapy was accord- 
ingly given. At the time of this writing the 
patient has survived in excellent health 
for a period of fourteen years—by far the 
longest follow-up period reported in the 
literature. 

The rarity of the condition, the inter- 
esting history, the amazing response of a 
desperately ill patient, the roentgeno- 
graphic evidence of the therapeutic re- 
sponse, and the longest follow-up on record 


* Oncologist and Chief, Head and Neck Service, American Oncologic Hospital, Philadelphia, Pennsylvania 
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of such a case have prompted this com- 
munication. 


REPORT OF CASE 


The patient, a white married female of 
American parentage, not acutely ill but suffer- 
ing from marked asthenia, was admitted to the 
ward of the American Oncologic Hospital on 
September 11, 1939. She gave a history of grad- 
ually increasing dyspepsia of fourteen months’ 
duration, intolerance to meat of over six 
months’ duration, and a mass in the epi- 
gastrium of five months’ duration. 

On admission the patient weighted 97 pounds 
and, according to informants, her normal 
weight varied between 140 and 145 pounds. 

Past Medical History. Of relevance is the fact 
that the patient underwent hysterectomy in 
1937 because of persistent vaginal bleeding. The 
patient at that time gave a history of three con- 
secutive miscarriages, for each of which hos- 
pitalization was required. A blood Wassermann 
test had not been performed at any time. 

Present Iliness. Following the pelvic opera- 
tion in 1937, convalescence was uneventful. 
The patient remained in good health until the 
late spring of 1938. At that time the patient 
noticed slight dyspepsia following food taking, 
and gradually increasing nonselective ano- 
rexia. 

Distress following eating increased and 
actual pain was noted occasionally. Bicarbonate 
of soda was self-administered without relief. 
After about four months of gradually increasing 
stomach distress, the patient avoided meats and 
temporarily felt better, but the dyspepsia 
persisted. 

Six months before admission (nine months 
after onset) dull pain in the epigastrium was 
present continually, and was made worse by 
eating. The pain was referred to the mid-dorsal 
region, paravertebrally. At about this time the 
patient also noticed an audible gurgling in her 
epigastrium whenever she ate. The gurgling 
prompted a self-examination which resulted in 
the discovery of a mass in the upper mid- 
abdomen. 

At this time (June 4, 1939), the patient for 
the first time consulted a physician, who rec- 
ommended hospitalization. The patient re- 
fused to enter a hospital but consented to 
roentgenologic study. At that time her hemo- 
globin was reported as 89 per cent (method?). 
The red blood cells and leukocytes were not 
counted. The differential examination of a 
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blood smear showed 70 per cent polymorpho- 
nuclear leukocytes and 30 per cent lympho- 
cytes. The blood Wassermann reaction was not 
determined. 

Following these studies no recommendations 
were made. Six weeks later (July 26, 1939), be- 
cause of increased pain, constant throbbing in 
the epigastrium, vomiting, and weight loss, the 
patient consented to an exploratory laparot- 
omy. She was not clinically jaundiced. The 
operating surgeon in his report to this clinic 
stated that a large, hard mass, situated in the 
head of the pancreas, and a distended gall- 
bladder were found. A biopsy of the pancreatic 
lesion was attempted and a cholecystostomy 
was performed. The postoperative diagnosis 
was carcinoma of the head of the pancreas. 

Because of the diagnosis of inoperable car- 
cinoma of the head of the pancreas, the patient 
was referred to the American Oncologic Hosp- 
ital for deep roentgen therapy. 

Physical Examination. On admission to the 
American Oncologic Hospital, examination dis- 
closed an apprehensive white female, thirty- 
two years of age, showing obvious signs of 
recent weight loss. The patient was not acutely 
ill, although she complained bitterly of weak- 
ness. The patient was not clinically jaundiced. 
The pupils reacted to light and accommoda- 
tion. 

A recently performed but well healed upper 
midline abdominal surgical scar presented. In 
the epigastrium just above the umbilicus a large 
hard mass, measuring no less than 8 cm. in 
diameter, could be palpated. The mass could 
be felt the moment the examining finger was 
placed on the abdomen. 

On firm palpation the mass was tender. A 
transmitted pulsation could be easily discerned. 
No detectable excursion could be elicited on 
deep inspiration. The mass was immobile in 
the vertical and lateral planes. 

Definite epigastric distention was noted and 
tympany over this region could be demon- 
strated. The liver and spleen were not pal- 
pated. No clinical evidence of ascites was 
present. No other significant physical findings 
were discovered. 

Laboratory Findings. The blood Wassermann 
reaction was 4 plus. Urinalysis was negative. 
Fasting blood sugar was found to be 70 mg. 
per 100 cc. Icterus index was found to be 16 
units. The van den Bergh reaction was nega- 
tive. The serum alkaline phosphatase was 1n- 
terpreted to be I unit; serum amylase was 32 
units. The McCaughan amylase test, as modi- 


fied by the author, gave a reading of 256 
units.*19 

Roentgen Studies. Barium studies showed 
widening of the duodenal curve with pressure 
defect against the barium-filled stomach in the 
prepyloric area. There was associated down- 
ward displacement of the transverse colon (Fig. 
I and 2). 

Tissue Study. The pathologic interpretation 
of the specimen by our then pathologist, the 
late Dr. Joseph McFarland, is essentially as 
follows: The main portion of the section con- 
sists of an amorphous material containing 
masses of necrotized cells. The only viable 
recognizable tissue is found on one edge. 
Lymphocytes, plasma cells, and a few fibro- 
blasts are seen. No pancreatic tissue is seen in 
the specimen. Diagnosis: Chronic inflammation. 
The microscopic picture is compatible with 
gumma (Fig. 3). 

Later, the slide was also reviewed by Dr. 
Damasco De Rivas and, more recently, by 
Dr. Andrew J. Donnelly, present pathologist at 
the American Oncologic Hospital. Their con- 
clusions are in agreement with the report made 
by Dr. McFarland. 

Treatment. The patient was placed on sat- 
urated solution of potassium iodide, starting 
at § drops t.i.d. on September 18, 1939, and 
Increasing by 1 drop per dose per day. At 
weekly intervals the patient was given an in- 
jection of neoarsphenamine, 0.3 gram, for a 
total of seven doses. On October 16, 1939, the 
patient was taking 27 drops of saturated solu- 
tion of potassium iodide, t.i.d. 
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Fic. 1. (4) and (B) Roentgenograms of stomach and duodenum prior to treatment. Note the wide sweep 
of the duodenal loop with indentation of the prepyloric region of the stomach along the greater curvature. 


The patient was examined again on Novem- 
ber 6, 1939, less than one month later, and 
marked improvement was noted. The mass 
literally was melting away. Only after a search 
could the epigastric mass be found. It was 
about one-third its original size. 

The patient in late November was started on 
another course of neoarsphenamine by her 
family physician. Five injections (0.4 gram) 


Fic. 2. Roentgenogram showing normal sweep of 
duodenum after treatment of gumma of the pan- 


creas. 
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Fic. 3. Photomicrograph of biopsy taken of the head 
of the pancreas at ope stion. 


were given at weekly intervals, at which time 
they were discontinued because of a developing 
exfoliative dermatitis. After a rest period of two 
weeks, thirteen injections of diasporal colloidal 
bismuth (Doak) were given intravenously (25 
mg.). Upon the completion of this course of 
treatment the patient was given thirteen injec- 
tions of bismuth subsalicylate in oil (1 cc.) in- 
tramuscularly. 

On December 18, 1939, three months after 
start’ of treatment, the mass was no longer 
palpable. The patient was still taking saturated 
solution potassium iodide and the dose had 
reached 54 drops t.i.d. 

By February 14, 1940, the patient was taking 
the huge dose of 88 drops of saturated solution 
of potassium iodide t.1.d. The dose was dropped 
to 30 drops t.i.d. and increased as before until 
a dose of 80 drops t.i.d. was reached. The medi- 
cation was then discontinued. 

The patient continued her treatment at the 
Venereal Clinic No. 151 in Coatesville, Pa., 
where she was admitted on March 11, 1940. 
In this clinic the patient received a total of 
forty-six intramuscular injections of bismuth 
subsalicylate in oil (1 cc. each) and nineteen in- 
travenous injections of mapharsen (0.04 gram 


each), 
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A blood Kline and blood Kolmer test on 
April 26, 1940, were both reported as strongly 
positive. 

On July 11, 1941, the tests were repeated and 
again were found to be strongly positive. 

On February 24, 1942, a blood Kolmer test 
was reported as negative. 

On April 30, 1942, however, a blood Kolmer 
test was reported as 3 plus. 

Follow-up. The patient was last examined on 
April 30, 1942, at which time she was in ex- 
cellent spirits and excellent health. Y early con- 

tact has been maintained with the patient and 
she apparently remains in excellent health with 
what appears to be a clinical control of her 
syphilis. 
DISCUSSION 

A hard mass in the head of the pancreas 
demonstrated surgically may be due to a 
varity of causes.*°?8 The most frequent 
explanation is malignant new growth of the 
head of the pancreas. Other explanations 
exist. Some are: pancreatitis, varying from 
simple edema secondary to biliary patho- 
logic change to chronic pancreatitis with or 
without calculi; Cysts of the head of the 
pancreas; syphiloma of the head of the 
pancreas or syphilitic interstitial pan- 
creatitis; amyloidosis of the pan- 

A suspicion of a space-occupying lesion in 
the head of the pancreas is created by the 
roentgen demonstration after a barium 
meal of displacement with widening of the 
duodenal curve. This suspicion is reinforced 
when pressure deformities against the 
greater curvature of the stomach in the 
region of the prepylorus can be demon- 
strated. However, it should be pointed out 
that conditions other than intrinsic lesions of 
the pancreas may mimic the findings above 
described. In the first place, a patient with 
an exaggerated hypersthenic habitus may 
show wide flaring of the duodenal loop. 
Other conditions which may roentgeno- 
logically simulate a space-occupying lesion 
intrinsic in the head of the pancreas are: 
(1) retroperitoneal lymphadenopathy due 
to lymphoblastoma, metastasis, or inflam- 
mation; (2) retroperitoneal sarcoma; (3) 
traction of the duodenum due to dia- 
phragmatic herniation ‘of the stomach; (4) 


| 
; 
A? * ‘ 
, 
bs 


Vou. 72, No. 1 
some calcifying or noncalcifying omental 
cysts; (5) some exogastric lesions (origin- 
ating extramucosally), such as myosar- 
coma, myoma, etc.; (6) intussusception of 
the stomach into the duodenum; (7) 
carcinoma of the papilla of Vater; (8) 
aneurysm arising from the anterior wall of 
the upper portion of the abdominal 
aorta.76.28 

The incidence of syphilis of the pancreas 
is variable. It is common in the newborn, as 
a part of a generalized visceral disease. On 
the other hand, in the adult, it is one of the 
rarest of leutic visceral manifestations un- 
less a part of a generalized involve- 
ment.20: 21:22, 28,24, 25 

Syphilitic disease of the liver in the 
adult, in contrast, is quite commonly en- 
countered and quite well known.??:*° 31 The 
diagnosis of syphilis of the pancreas, be- 
cause of its rarity, is practically never 
made except. at operation or necropsy. 
Wile*® collected g cases in which the di- 
agnosis was made intravitam. So far as the 
author knows, the present case is the tenth 
reported case which was diagnosed during 
life. 

The symptoms of syphiloma of the pan- 
creas are variable and masked by involve- 
ment of adjacent organs.”:*17:3%41 A tumor 
mass with or without pain and a general 
feeling of ill-being may be the only symp- 
toms. A tumor can be palpated in about 50 
per cent of cases. Icterus is present in al- 
most every case. The icterus may be due to 
pressure phenomena or to associated 
hepatic disease, or both. Fever may be pre- 
sent and may be of some suggestive di- 
agnostic value. Emaciation always devel- 
ops but is never as severe as in malignancy. 
Glycosuria is present in perhaps more than 
so per cent of cases.** Gastrointestinal 
symptoms, such as nausea and vomiting, 
meteorism and colic, may occur. Pain may 
be present. 

It can be said that there are no pathog- 
nomonic symptoms of syphiloma of the 
pancreas, and symptomatology depends on 
the extent of extrapancreatic visceral in- 
volvement. Suggestive features are jaun- 
dice, glycosuria, a large tumor mass with- 
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out the profound cachexia of malignancy, 
and temperature elevation in a patient 
with a positive Wassermann reaction. 

In this day, a therapeutic test cannot be 
condoned except under exceptional cir- 
cumstances. Operative exploration and 
tissue diagnosis are essential to proper di- 
agnosis and treatment. 

Ten cases have been reported as cured in 
the literature. Treatment in these cases 
(prior to the days of penicillin) was by 
means of salvarsan, mercury and iodides. 

In my judgment, treatment should con- 
tinue to be low doses of neoarsphenamine 
and gradually increasing doses of iodides. 
Antibiotic therapy should be considered 
essential concurrent or follow-up therapy. 

In no case reported was follow-up ex- 
tended for more than a few months; con- 
sequently, little is known concerning the 
long-term prognosis. The case reported 
here has been followed for a total of four- 
teen years since the patient was first seen. 


SUMMARY 


A case of uncomplicated syphiloma of the 
head of the pancreas 1s presented. Its early 
confusion with cancer, even after operation, 
is emphasized. The case herein reported 

was referred for radiation therapy of a 
supposed carcinoma of the head of the pan- 
creas. The remarkable change produced 
in the head of the pancreas by the 
syphiloma is dramatically shown by pre- 
treatment and posttreatment roentgen 
study of the stomach and duodenal loop. 

Various conditions producing widening 
of the duodenal loop are listed. The symp- 
tomatology of syphiloma of the head of the 
pancreas is mentioned. Treatment is briefly 
discussed. 

The case herein reported is believed 
worthy of a place in the literature of 
gastrointestinal disease because it repre- 
sents the longest follow-up thus far re- 
corded of a case of clinical cure in an un- 
complicated syphiloma of the head of the 
pancreas in an adult. 


American Oncologic Hospital 
Philadelphia 4, Pennsylvania 
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TRAUMATIC RUPTURE OF THE SPLEEN* 


By ALVIN C. WYMAN, M.D. 


WASHINGTON, D. C, 


rupture of the spleen is 
an acute intra-abdominal emergency 
demanding prompt diagnosis and prompt 
decisive surgical action. The clinical di- 
agnosis is sometimes highly accurate. Based 
on the usual clinical findings and standard 
laboratory procedures, the presence of 
intra-abdominal bleeding is detected and a 
fair estimate of the blood loss is made. Fre- 
quently the clinical diagnosis is difficult, 
even when the event is suspected. There 
may be no evidence of shock; the eryth- 
rocyte count may not fall significantly, 
nor the leukocyte count rise; Kehr’s sign 
of referred left shoulder pain may be ab- 
sent, and the clinician may be unable to 
elicit Ballance’s sign of splenic dullness or 
the shifting dullness of fluid. Sometimes, 
too, the possibility of splenic rupture may 
be completely overlooked clinically. 

When splenic rupture is suspected on 
clinical evidence, confirmatory roentgeno- 
graphic evidence would be most desirable. 
In addition, it would be highly desirable to 
form some estimate of the amount of intra- 
abdominal blood similar to the roentgeno- 
graphic estimate of the amount of intra- 
thoracic fluid. If either of these were pos- 
sible, then rupture of the spleen should be 
detectable roentgenographically even when 
its presence is clinically uncertain, or clin- 
ically overlooked. 

A number of roentgenographic signs 
have been introduced purporting to inci- 
cate rupture of the spleen (Table 1). Most 
of these are based on the secondary effects 
of space-occupying blood; some are based 
on the structural distortion of the spleen. 

For an accurate roentgen diagnosis of 
rupture of the spleen, acceptable criteria 
must be present in a significant number of 
cases. These criteria must be based on the 
logical sequence of intra-abdominal events 


following the initiating trauma. It is well 
known that splenic rupture may be ac- 
companied by an immediate massive hem- 
orrhage, or there may be a slow steady 
bleeding from a laceration of variable size. 
A third clinical pattern occurs when 
thrombus formation takes place in the 
lacerated parenchyma, with virtual cessa- 
tion of bleeding. A sudden massive hemor- 
rhage then occurs at a later date when the 
thrombus loosens. This is the ‘delayed 
rupture” which is in reality delayed hemor- 
rhage. A variation of this pattern occurs 
when the splenic pulp is lacerated, but the 
splenic capsule remains temporarily intact. 
There has never been any convincing 
evidence of spontaneous recovery from 
splenic laceration’ and thus subcapsular 
hemorrhage is followed by intra-abdominal 
hemorrhage at some later date. 

When the spleen is lacerated, bleeding 
may occur from the vascular parenchyma, 
or from the major hilar vessels, or both. 
Splenic rupture is always accompanied by 
extravasation of blood into the pulp due to 
sinusoidal rupture (Fig. 1). 

It should be expected, therefore, that 
roentgenography in splenic rupture should 
produce one or more of the following 
signs: 

1. Evidence of intra-abdominal fluid, 
and the secondary effects produced there- 
from. This would include the displacement 
of the cardiac end of the stomach, the 
splenic flexure of the colon, visualization 
of blood in the flanks, or in the pelvis, 
serration of the greater curvature of the 
stomach, generalized abdominal fluid den- 
sity, and free fluid between intestinal loops. 

2. Obliteration of the splenic outline, 
due to fragmentation of the pulp, or ac- 
cumulation of perisplenic hematoma, or 
both. This should be evidenced by absence 


* From the Department of Radiology, Alexandria Hospital, Alexandria, Virginia. Presented at the Fifty-third Annual Meeting, 
American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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Fic. 1. (4) Normal spleen. (8B) Lacerated spleen showing extravasation of blood 
into pulp due to sinusoidal rupture. 


of a detectable splenic contour, increased 
perisplenic density, or increased density in 
the subphrenic fossa. 

3. Enlargement of the splenic outline, 
due to subcapsular accumulation of blood, 
extravasation of blood into the parenchy- 
ma, or separation of large splenic frag- 
ments. The enlargement of the splenic 
outline should be evidenced by downward 
displacement of its lower pole, and increase 
in its transverse diameter. 

This study was made, therefore, to test 
the significance of the roentgenologic cri- 
teria offered by others and to determine 
whether a more reliable sign exists. An 
attempt was made to correlate the roent- 
genographic and surgical findings consider- 
ing the time-lapse from trauma in each 
case. This experience is compiled in Table 
11 and represents data on 15 of 18 cases of 
splenic rupture seen in a five year period 
from 1947 to 1952; 3 cases were not in- 
cluded because of insufficient information 
available or inadequate roentgenographic 
examination. 


ANALYSIS OF CASES 


It was found (Table 111) that the most fre- 
quently encountered roentgen signs in rupture 
of the spleen were gastric dilatation (12 cases), 
enlargement of the spleen (11 cases), partial loss 
of the upper pole of the splenic shadow (8 
cases), and elevation of the left hemidiaphragm 
(5 cases). The other roentgenographic signs 
usually considered of great value, such as 
gastric displacement, serration of the greater 
curvature, and splenic flexure displacement, 
were seen rarely or infrequently. Gastric dilata- 
tion was seen as soon as thirty minutes after 
injury, and as late as six days, in the case of 
delayed hemorrhage (Case 7). In this instance it 
is believed to represent a reflex change in re- 
sponse to the new event of “delayed hemor- 
rhage.” Gastric dilatation was uniformly pres- 
ent in those cases examined up to eleven hours. 
It was absent in the 2 cases examined at eight- 
een hours (Cases 1 and 14) and absent in the 
overlooked splenic rupture in the hemophiliac 
who was incorrectly thought to have ascites and 
hepatomegaly due to cardiac compression 
(Case 9). While the number of cases is too 
small to be of any significance, this suggests 4 
possible temporal relation between trauma 
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TABLE I 


Author 


W 


left upper density; 


Roentge Sign 


gastric bubble 


left hemidiaphragm with restricted motion: free fluid between intestinal loops 


Solis-Cohen et 4,6 


Zabinski Harkins? 


Deaver? 


O'Neill and Rousseau® 
shadow (etc.) 


Bancroft? 


Burke Madigan’ 


Fr rimann- D: 


and reflex gastric dilatation. Gastric dilatation 
occurred with massive intra-abdominal hemor- 
rhage or with as little as 250 cc. of blood when 
the stomach was also perforated by a gunshot 
wound (Case 11). Low position of the lower 
portion of the spleen and increase in its trans- 
verse diameter occurred in 11 cases. This sign 
was absent in the gunshot wound case (Case 11) 
who had the smallest recorded amount of intra- 
abdominal blood, absent in the hemophiliac 
(Case 9) with the largest recorded hemorrhage 
and no visualization of the spleen. The splenic 
outline could not be seen in 2 other cases con- 
taining 1,500-2,500 cc. of liquid and clotted 
intra-abdominal blood (Cases 6 and 13). In 1 
case the entire splenic outline could be seen 
through the dilated stomach, and its upper 
margin seeemed clear (Case 4). These signs 
were present as early as one-half hour and as 
late as eighteen hours following injury, and are 
believed to show no relation to the time-lapse 
following injury. 

Only when the abdomen contained an over- 
whelming amount of fluid did it produce the 
usual expected roentgenographic finding. The 
presence of 1,000 cc. of blood produced some ha- 
ziness, while 750 cc. produced evidence thought 
to represent fluid between intestinal loops. But 
“massive” hemorrhage into the abdominal 
cavity in 5 cases showed no definite finding to 
indicate fluid. 


Excluding the nonoperative hemophiliac 


greater curvature of 
oe shadow merging with peuple nic hematoma 


Partial or oman sidindinan of left renal and psoas colton enlargement of 


Disp: acement of splenic flexure (etc.) 


Diaphragmatic tenting and elevation 


Barium fill-up of position for impression and 
gastric ) 


eft ‘flank fluid; right flank and fluid with severe hemorthage; 


(Case 9), the delayed hemorrhage (Case 7), 
and (Case 1) in which there was considerable 
doubt as to the diagnosis resulting in delay in 
surgery, the average time of operation after 
roentgen study was three hours. Massive 
hemorrhage was found at surgery as early as 
three and one-half hours after injury (Case 4). 
Smaller amounts of blood loss were recorded in 
twenty-two hours (Case 14) and twelve hours 


(Case 5). 

O’Neill and Rousseau’ have indicated the 
importance of knowing whether splenic 
rupture always causes significant roentgen- 
ographic signs, whether these are depend- 
ent on the amount of hemorrhage and 
whether they occur in visceral injury, other 
than splenic. In order to test the validity of 
the findings listed above, 2 series of cases 
were studied for such findings. First, 500 
consecutive cases containing films of the 
abdomen (gastrointestinal, gallbladder, 
urinary tract, and lumbar spine examina- 
tions), regardless of the diagnostic problem 
were evaluated. This was done to establish 
a reasonable estimate of the “normal” posi- 
tion and size of the spleen and the frequency 
of routine visualization. The results are 
shown in Table 1v. The size and position of 
the spleen are shown in Table v, tabulated 
according to age. The positions of the 
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Injury 


1 17WM | Playing football, throw- 


| ing a block, struck left 
side against opponent’s 
leg 


22 WM | Passenger in car in col- | 


| lision with truck. Struck 
left side against dash 
board 


17WM | Driver of car in collision, 


| struck left side against 
| door 


14 WM | Sleigh-riding, thrown 


| from sled, striking left 
| side 


Fell down flight of steps, 


striking left lower thorax 


Driver of car, struck 


steering wheel in col- 
lison 


Riding a scooter car, 
struck by automobile, 
fell to pavement on left 
| side 


Sledding, hit fence gate, 
striking left side. 
Walked home 


Known hemophiliac, 


riding bicycle, striking | 


head and left chest. Un- 
conscious. Admitted, ob- 
served and discharged. 
Readmitted in 26 days 
for “heart failure” 


Time-lapse before 


Sliding down bannister, 
fell off at bottom strik- 
| ing left side 


State prisoner shot in 
escape attempt 


Alvin C. Wyman 


TABLE II 


Jury, 1954 


Surgical Findings 


density indicating fluid; | pedicle, 2 cm. deep 
spleen not visualized, frac- 
ture left 11th rib 


7 days| Fractures, left 9-12 ribs; 


Roentgenologic Findings | | Estimated 
Surgery Spleen | amount of 
| bleeding 
73 hr. | Partial loss of splenic out- | 5 cm. laceration of an- | “Massive” 
line; slight elevation left | terior inferior border. | with clots 
diaphragm. Low enlarged | Lateral surface macer- | 
spleen | ated 
6hr. | Gastric dilatation; low en- | 3 cm. laceration of pos- | “Massive” 
larged spleen; loss of upper | teromedial surface near | with clots 
splenic outline; serrated | pedicle | 
greater curvature 
shr. | Gastric dilatation and dis- | Deep laceration across | 1,000 cc. 
placement; low enlarged | entire g cm. width of | liquid 
spleen; loss of upper splenic | spleen into pedicle | blood and 
outline; perisplenic hema- | clots 
toma; hazy fluid density; | 
increased L.U.Q. density 
34 hr. | Gastric dilatation; low en- | Multiple lacerations of | “Massive” 
larged spleen; hazy fluid | lateral aspect into pedi- | with clots 
density; entire spleen visu- | cle posteriorly | 
alized 
12 hr. | Low enlarged spleen; loss of | 2 cm. laceration, I cm. | 400 cc. with 
upper splenic outline; peri- | deep posteromedial as- | clots 
splenic hematoma; low | pect, lower pole | 
| splenic flexure; loss of left | 
| psoas outline; slight gastric 
dilatation 
7}hr. | Gastric dilatation; hazy | 6 cm. laceration into | 250 cc. with 


clots 


line | and left lower lobe 


4m. deep laceration, 3 | 1,500 cc. 
gastric dilatation; low en- | cm. long at pedicle, lac- | with old 
larged spleen | erated peritoneum of | and fresh 
| lesser curvature of | clots 
| stomach and over celiac 
axis; delayed hemor- | 
| rhage | 
6 hr. | Gastric dilatation; low en- | 3 cm. laceration into | 1,000 cc. 
| larged spleen; loss of upper | body, anterior surface | with clots 
| pole shadow; reflex ileus 
36 days | Died 68 | 1st—Skull film negative. | Massive rupture of pos- | 3,500 cc. 
days after) 2nd—Pericardial effusion | terior surface 
injury (hemopericardium); en- | No surgery 
(Autopsy)}| larged fluid filled abdomen | Autopsy 
| (considered to be fluid from 
| cardiac compression) spleen | 
net seen 
i8hr. | Gastric dilatation; elevated | 4 cm. laceration of up- | 400 cc. with 
| left hemidiaphragm; low | per pole almost through | clots 
| enlarged spleen; oblitera- | whole thickness 
tion of upper splenic out- | 
line; reflex ileus | | 
2hr. | Hemothorax; elevated left | Laceration of upper | 250 cc. with 
hemidiaphragm; gastric dil- | pole; perforation of | clots, gas- 
| atation; absent splenic out- | stomach, diaphragm | tric content 
in perito- 


neal cavity 


Case Roentgen 
examina- 
tion 
—— 
2 hr. 
| 6 hr. 
| 
6 23WM | hr. 
| 
| | 
| | 
| 
| 
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TABLE I—Continued 


Time-lapse before Surgical Findings 


Case Injury Roentgen Roentgenologic Findings Estimated 
examina- | Surgery Spleen amount of 
ticn bleeding 
12 14WM | While running’ was 2} hr. 5 hr. Gastric dilatation; low en- | Stellate laceration of | 7co cc. with 
struck in abdomen by larged spleen; loss of upper | anterior border 5X3 | no clots 
playmate’s elbow splenic contour cm.; smaller laceration 


near pedicle 


13 27 WM | Driver ofcarin collision, 


44 hr. 64 hr. Marked gastric dilatation; | Spleen ruptured into 3 | 1,600 cc. 
struck left chest against elevated left hemidia- | separate pieces by deep | with clots 
steering wheel, and was phragm; spleen not seen; | irregular lacerations of 
thrown out of car ? retroperitoneal gas both poles 

14 12WM | While playing, tripped | 18 hr. 22hr. | Elevated left hemidia- | Laceration of anterior | 750 cc. clots 
and fell with his left el- phragm; low _ enlarged | and lateral surface al- 
bow pointing into left spleen; loss of upper con- | most completely 
upper abdomen tour; perisplenic hema- | through into pedicle 


toma; reflex ileus 


15 §sWF Rider in car involved in | 1} hr. 2hr. | Low enlarged spleen; gas- | Multiple lacerations of | “Massive” 
severe collision tric dilatation and displace- | spleen; complete lacer- | with clots 
ment; obliterated left psoas | ation of left kidney 
outline 
spleen in a variety of clinical conditions DISCUSSION 


are shown in Figures 2, 3 and 4. For pur- 
poses of measurement, the transverse di- 
ameter of the lower pole was determined at 
an arbitrary point 2 cm. above the tip of 
the lower pole. The films were exposed in Taste Ill 

anteroposterior projection, with 36 inch ~ 
target film distance. Second, all other cases Ps - 

of intra-abdominal trauma without splenic Roentgenographic Sign in 15 Cases of 
rupture were evaluated (Table v1). In the | Splenic Rupture 
limited number of cases available it is seen 


The analysis of the cases presented indi- 
cates that no linear relationship can be 


that gastric dilatation is very frequently ter a .Q. density I 
: : astric displacement 2 
encountered, and that the spleen is either 
Elevated left hemidiaphragm 5 
not visualized or i partially seen, 1S iN NOr- Fee fluid between loops 1 
mal position and within expected limits of Partial loss of splenic shadow x 
width. Spleen not visualized 4 
Using the information obtained from the _ Visualization of perisplenic hema- 
study of routine abdominal films, the size E 
‘nlargement of splenic outline 11 
and location of the tip of the lower poles in — Gastric dilatation 12 
the 11 cases of splenic rupture were com- Serrated greater curvature I 
pared with the expected normal values Diaphragmatic “tenting” ~ 
(Table vir). It is seen that 9 cases showed 
iterated left renal outline 
spleens significantly wider and lower than ae 
3 Obliterated left psoas outline 2 
expected. One (C ase 4) was at the expected Visualization of splenic laceration ° 
level, but significantly wider than expected. Left flank fluid ) 
One (Case 10) was within expected limits Right flank fluid fe) 
of width, but significantly lower than ex- _ Pelvic fluid - 
LT Reflex ileus ° 3 
pected. These cases are shown in Figures, . cao 
Fluid density in abdomen 


| 
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TABLE IV 


ANALYSIS OF $00 CONSECUTIVE UNSELECTED CASES CONTAINING ROENTGENOGRAMS OF THE ABDOMEN 


1. Spleen not visible | 
a. Technically unsatisfactory for vis- 
ualization 
b. Technically satisfactory but spleen 
not visualized 
c. Questionable shadow (high under 
costal arch) 
2. Lower pole visualized 
a. .Tip at T-12 
b. At L-1 
c, At L-2 
d. At L-3 


3. Entire spleen visualized 


wv 


shown to exist between the amount of 
blood loss and the time-lapse after trauma. 
This should militate against the general 
usefulness of serial roentgenography in 
establishing the presence of splenic rup- 
ture.” Bleeding is believed to occur at too 
irregular and unpredictable intervals fol- 
lowing trauma. 

Gastric dilatation, while occurring in a 
high percentage of cases of splenic rup- 
ture, is a nonspecific sign of intra-abdomi- 
nal abnormality, which may be traumatic, 
inflammatory or reflex in origin. It may 


Number | Per Cent 
| 
| 42.4 
| | | 
| 117 | | §$.2 
64 30.2 
| | | 
31 | | 14.6 
| | 
44 1$.3 
142 | 49-1 
84 29.2 
18 6.3 
0.6 


occur when extra-abdominal pathology 
exists. Its presence in abdominal trauma 
cases should be a warning of the possibility 
of a serious process, such as rupture of the 
spleen. On the basis of this limited observa- 
tion, it appears to be present early, and 
absent late, but present after delayed hem- 
orrhage occurs. No other sign seems to have 
any relation to the time-lapse after trauma 
or the severity of hemorrhage. 
Nonvisualization of the splenic outline 
occurs as a usual finding in 42 per cent of 
all abdominal roentgenograms regardless 


TABLE V 


POSITION AND SIZE OF SPLEEN IN 288 OF §$00 CONSECUTIVE UNSELECTED CASES 


Number of Cases | Age | 
16 Under ¢ yr. | 
37 5-10 yr | 
36 11-20 yr. | 
82 21-30 yr 
117 Over 30 yr. 


Level of Lower Pole Tip | Width at 2 cm. above Tip 


L-1—L-3 | 2.0—3.6 cm. 
Usual L-2 | 3.0 cm. average 
L-1—L-3 | 2.5—3.8 

Usual L-1—L-2 | 3.3 cm. average 
L-1—L-3 | 2.5—3.8 

Usual L-1—L-2 3.2 cm. average 
T-12—L-2 2.0—4.2 

Usual L-1 | 3.5 cm. average 
T-12—L-2 2.0—4.6 


Usual L-1 


3.5 cm. average 


Total 288 


| 
218 
288 
3 
| | 
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Fic. 2. Size and position of the spleen in various clinical conditions. 


of the diagnosis involved. Partial absence 
of the splenic contour also is a usual ‘“‘nor- 
mal” finding. Therefore neither of these 
findings can be construed as diagnostic of 
splenic injury. ‘‘Perisplenic hematoma” 
may be visualized, but it is believed that 
Its presence is more often assumed than 
actually demonstrated. 

Elevation of the left hemidiaphragm is a 
helpful sign, a warning of possible intra- 
abdominal pathology, but it is known to 
occur normally, or in thoraco-abdominal 
trauma without splenic rupture. It can- 


not, therefore, be considered diagnostic by 
itself. 

Except when an overwhelming accu- 
mulation of blood is present, large amounts 
may produce no pathognomonic roentgeno- 
graphic sign. The roentgenologic estimate 
of the amount of intra-abdominal blood loss 
is therefore impossible by present methods. 
All the other signs except splenic enlarge- 
ment are variable, or too infrequently pres- 
ent to be significant. 

Enlargement of the splenic shadow can 
be demonstrated by downward displace- 
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Fic. 3. Size and position of the spleen in various clinical conditions. 


ment of its lower pole and measurable en- 
largement of its transverse diameter. It 
occurs in a significantly large number of 
cases of splenic rupture, and is a logical 
consequence of splenic rupture. Absence of 
this sign does not exclude the diagnosis, but 
calls for careful clinical evaluation. In the 
absence of splenomegaly of other causes, 
presence of this roentgenographic sign 
should confirm the diagnosis of rupture of 
the spleen when it is clinically suspected or 
clinically uncertain. It should make the 


diagnosis when it is clinically overlooked. 

It becomes necessary, therefore, to con- 
clude that in traumatic rupture of the 
spleen the expected evidence originally de- 
duced must be altered to the following: 

1. Evidence of intra-abdominal fluid 
may be impossible to detect. A large 
amount may be present, and yet the sec- 
ondary effects produced therefrom may be 
absent or show scant evidence of it. 

2. Obliteration of the splenic outline may 
actually occur, but failure to visualize the 


L-2 
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spleen is a frequent normal finding and, per 
se, does not warrant a diagnosis of splenic 
rupture. 

3. Enlargement of the splenic outline, 
demonstrated by downward displacement 
of the level of the tip of the lower pole, and 
measurable increase in its transverse di- 
ameter, is a reasonably constant sign. It is 
present ear/y after trauma and should be 
sought for as a pathognomonic sign. 


Alexandria Hospital 
Alexandria, Virginia 


The author is indebted to Miss Sarah B. Cox and 
Henry J. Hacker, R.T. for technical assistance in the 
preparation of this manuscript. 
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TaBLe VI 


Number of Times Present in 


Roentgenographic Sign 
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| 
| 3 cases | 4 Cases | 3 cases | 3 cases | 3casesrup-| 29 cases 
Found in Ruptured Spleen | ruptured | ruptured ruptured | ruptured | tured small | abdominal 
| liver | kidney | bladder | colon | intestine | contusion 
Elevated left hemidiaphragm | I 3 
Free fluid between loops | I | 
Partial loss of splenic shadow I | 3 2 O ° 9 
Spleen not visualized ,) I I 3 3 20 
Visualization of perisplenic | | 
Enlargement of splenic out- | | 
Gastric dilatation 2 3 2 I 3 21 
Serrated greater curvature | I 3 
Obliterated left renal outline I 2 | I Oo 2 3 
Obliterated left psoas outline 2 | I 3 
Visualization of splenic lacer- | 
Reflex ileus I 4 2 2 2 18 
Fluid density in abdomen 3 2 I 
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Fic. 13 


TaB_e VII 


FINDINGS IN II CASES SHOWING SPLENIC 
ENLARGEMENT 


Level of | Width |. | Expected 
Case | Bower Expected Width 

No. Pole Tip above Tip} Level (average) 
| | cm. cm. 
1 | UpperL-3| 5.1 |L-i1—L-2| 3.2 
2 | LowerL-3|} 4.8 | Lt 3.5 
3 | UpperL-4 | 4-7 |L-1—L2| 3.2 
4 |MidL2 | 4.2 |Li—L2| 3.2 
| UpperL-3| 4.7 L-1 
> |MidL-3 | 4.8 L-1 3.5 
8 | Upper L-3 | 5.5 L-1—L-2 3.3 
10 | MidL-4 | 3.4 L-1—L-2 3-3 
12 | Mid L-2 | 6.3 L-1—L-2| 3.2 
14 | UpperL-3| 6.2 L-1—L-2 4.8 
15 | UpperL-2} 5.3 L-2 3.0 
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DISCUSSION 


Dr. Lois C. Houston, Texas. Dr. 
Wyman has given us a very clear description 
of the roentgenographic signs of this relatively 
care condition, rupture of the spleen. The fre- 
quency with which we may expect to see this 
condition will depend greatly upon the type of 
practice we do. For instance, at Presbyterian 
Hospital in New York, which does not handle 
predominantly traumatic work, there were Io 
cases recorded in ten years, whereas here at 
Jefferson Davis Hospital in Houston, which 
handles a very large volume of traumatic work, 
there were 21 cases in six years. 

This condition certainly warrants our serious 
consideration, since the proper treatment, 
which is dependent upon diagnosis, may be 
truly life saving. 

In order to make the diagnosis we must first 
think of it, and in this respect I would call at- 
tention to fractured ribs in the left lower 
thorax. It has been present in a number of the 
cases that I have seen; and since it indicates 
trauma in the splenic area, I think it should 
bring to mind the possibility of ruptured spleen. 

Gastric distention has not been a feature of 
the cases I have seen, but possibly that is be- 
cause of the time factor which Dr. Wyman men- 
tioned. Certainly the large spleen shadow, 
especially with a history of trauma and with 
the enlargement of the spleen not otherwise ex- 
plained, is a very strongly positive sign. Con- 
versely, I think a visible, small spleen shadow 
is reliable negative evidence. 

In those cases in which the spleen is not 
visible, we will, of course, have to rely on these 
less specific changes; and the fine evaluation of 
these findings, which Dr. Wyman has given us, 
with regard to their incidence and significance, 
should certainly be useful to us. 
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DIASTEMATOMYELIA* 


By CAPTAIN W. WAYNE SANDSf, USAF (MC), and CAPTAIN W. K. CLARK, USAF (MC) 


FORT WORTH, TEXAS 


IASTEMATOMYELIA is a congeni- 
tal malformation of the spinal cord 
which the roentgenologist should be the 
first to recognize. The clinician, confronted 
by a bizarre array of symptoms, may ac- 
quire a dramatic and unexpected solution 
following roentgenological consultation. 
The: condition may be easily overlooked 
and the patient denied a chance for aid, for 
certain cases are benefited by surgery. It is 
often associated with characteristic de- 
formities of the spine. Therefore, it may be 
uncovered from a study of the plain abdom- 
inal roentgenogram or by a specific exami- 
nation of the spinal column. 
Diastematomyelia is also called “‘dou- 
bling,” “reduplication,” “duplication,” “‘bi- 
furcation,” and ‘“‘diplomyelia.” Literally 
the term means separation of the lateral 
halves of the spinal cord. This description 
is possibly incorrect as diastematomyelia 
may be an incipient twinning rather than a 
splitting of a single cord. Clinical usage 
narrows the term to mean that a doubled 
cord is transfixed by an osseous or fibrocar- 
tilaginous septum. The condition occurs 
usually in the low thoracic or lumbar cord, 
equally in either sex, and may be associated 
with mesodermal or ectodermal dysplasias 
which include lumbar hypertrichosis, pilo- 
nidal cysts, congenital dermal sinuses and 
spina bifida occulta. Since the first report 
of the condition in 1892, 63 cases have been 
discovered antemortem. Only in 10 cases 
was the diagnosis made preoperatively. 
The following case, correctly diagnosed pre- 
operatively, is presented. 


CASE REPORT 


N.B., a white female, aged five and one-half 
years, was first seen in the Dependents Clinic 
on April 15, 1952, because of tripping and 
stumbling more easily than other children in 


the family. This problem had been present 
since she began to walk at the age of one year, 
No other symptoms were noted except the 
instability of gait which had become more 
marked in the preceding few months. 

Physical Findings. General physical examina- 
tion was negative except for moderately 
pronated feet and a mild_ thoracolumbar 
scoliosis with the apex of the lumbar curve 
being to the right. A slight increase of hair 
over the lumbar region was also noted. Neuro- 
logical examination revealed a_ wide-based 
gait, slight ataxia of both lower extremities 
more marked on the left, a positive Romberg 
sign, and equally decreased patellar and 
Achilles reflexes. 

Most of these findings pointed to a cerebel- 
lar disturbance. However, the lack of increased 
intracranial pressure and the long duration of 
the symptoms caused us to suspect an Arnold- 
Chiari syndrome. Accordingly, roentgenograms 
of the spine were obtained. 

Roentgenological Findings. Examination of 
the lower thoracic and entire lumbosacral 
spine in the anteroposterior projection (Fig. 1) 
demonstrated a very slight right lumbar 
scoliosis and variation of the vertebrae and in- 
tervertebral spaces. There was a_ fusiform 
widening of the spinal canal and a transverse 
widening of the vertebral bodies. In the mid- 
line of the spinal canal and superimposed on 
the adjacent one-half of the twelfth thoracic 
and first lumbar vertebrae was a vertical and 
linear area of osseous density measuring I centi- 
meter in length and 4 millimeters in width. 
Myelography (Fig. 3) later demonstrated a 
splitting, without obstruction, of the pan- 
topaque column about this spur. Spot films 
demonstrated the spicule sitting like an island 
in the surrounding contrast medium. The 
pedicles were widely separated and thinned. 
Considering the widened vertebral bodies, 
these changes were not closely similar to the 
osseous erosion seen with tumors in the spinal 
canal. The spinous processes, although present 
at operation, were notably absent on_ the 


* From the Departments of Roentgenology and Surgery, United States Air Force Hospital, Carswell Air Force Base, Fort Worth, 


Texas. 
t Now at Veterans Administration Hospital, Iowa City, Iowa. 


64 


roentgenogram. The laminar attachments were 
thinned and irregular. These changes extended 
from the eleventh thoracic to the fifth lumbar 
vertebrae and were more pronounced at the 
level of the third lumbar vertebra. A lateral 
roentgenogram (Fig. 2) demonstrated a varia- 
tion in the thickness of the intervertebral discs 
and an anteroposterior narrowing of the twelfth 
thoracic and first lumbar vertebrae. Above the 
eleventh thoracic vertebra the spinal segments 
were normal. 

Operative Findings. At operation on May 23, 
1952, the laminae were very thin and shell- 
like. The spur penetrated the dura mater and 
joined the hemilamina of D-12. Upon entering 
the dura mater the spinal cord was paired from 
about D-1o as far caudally as could be seen. 
The bony spur lay between the halves ap- 
proximately 2 cm. from the rostral end of the 
split. Each half of the spinal cord was covered 
by leptomeninges. No ventral fissure or medial 
nerve roots were visible on either half of the 
spinal cord. A keel-shaped spur, measuring 0.25 
cm. at the apex and three times this at the 
base, extended from D-1o-11. The spur was 


Fic. 1, Anteroposterior roentgenogram of the thora- 
columbar spine demonstrating the bony spicule 
(arrows), fusiform widening of the spinal canal and 
irregularity of the vertebrae and intervertebral 
spaces, 


Diastematomyelia 


Fic. 2. Lateral roentgenogram of the thoracolumbar 
spine demonstrating the variation in the width of 
the intervertebral spaces and anteroposterior di- 
ameter of the vertebral bodies. 


rongeured away and immediately the cord be- 
gan to ascend. As the dura mater was closed, 
the cord had ascended about 1.0 to 1.5 cm. This 
added to the possibility of an Arnold-Chiari 
deformity having been present. 

Clinical Course. Postoperatively the patient 
had an extremely uneventful course. She had 
no evidence of motor or sensory changes in the 
legs and never required the use of a catheter, 
micturation always being voluntary and spon- 
taneous. The satisfactory course has continued 
to date, and she has made rather marked im- 
provement in her gait. She does not stumble as 
often and generally seems to be achieving nor- 
mal coordination of her lower extremities. 


DISCUSSION 
The roentgenograms in this case were 
generally similar to those in the study of 
Neuhauser, Wittenborg and Dehlinger.’ 
Even the loss of sharpness with photograph- 
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Fic. 3. Myelogram demonstrating the splitting of 
the oil column about the site of the bony spur 
visualized on the anteroposterior roentgenogram. 
This is at the exact site of the spicule seen at 
operation. 


ic reproduction failed to hide the startling 
similarity of the spinal canal widening and 
the bony spicule (Fig. 1). This roentgeno- 
graphic similarity of cases may, however, 
be dangerously misleading. In the search 
for the fusiform widening of the spinal canal 
one may forget that 50 per cent are unac- 
companied by spinal column changes; in 
our hunt for the bony spicule so typical of 
diastematomyelia we may forget that the 
transfixing body may be fibrous or fibro- 
cartilaginous and thus radiolucent. It is for 
this latter reason that patients without 
typical roentgen findings should undergo 
myelographic studies. Often the spinal col- 
umn changes may be so grotesque as to ob- 
scure the characteristic findings and erase 
for that important and fleeting moment the 
thought that diastematomyelia may exist. 
Although a typical symptomatology and 
physical findings accompanying diastema- 
tomyelia is denied by some, those in our 
case were almost identical to a case de- 
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scribed by Pickles.’ As more and more cases 
are diagnosed antemortem, there may de- 
velop a persistent, commonly connected 
and easily recognizable series of symptoms 
and findings in diastematomyelia. How- 
ever, it should be remembered that many 
patients exhibit no symptoms and enter the 
literature only by way of the postmortem 
table. 

When a transfixing spicule is demon- 
strated, it seems logical to prevent the de- 
velopment of an Arnold-Chiari deformity 
by surgical intervention. This opinion, we 
believe, is substantiated by Pickles,’ Max- 
well and Bucy,® and our own case. 


SUMMARY 


A case of diastematomyelia, correctly 
diagnosed preoperatively from a roentgeno- 
graphic study of the thoracolumbar spine, 
has been presented. The similarity of this 
roentgenographically and _ clinically to 
others in the literature has been stressed. 
The roentgenologist standing at the cross- 
roads of observation has a unique oppor- 
tunity to diagnose this condition and bene- 
fit the patient. 


W. Wayne Sands, M.D. 
Department of Radiology 
Veterans Administration Hospital 
Iowa City, Iowa 


We wish to acknowledge the assistance of Claude 
Williams, M.D., Fort Worth, Texas, whose knowl- 
edge and experience of the roentgenological appear- 
ance of this disorder was of inestimable value. 
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THE PROGNOSIS FOR SURVIVAL IN CHRONIC 
GRANULOCYTIC AND LYMPHOCYTIC 
LEUKEMIA*+ 


By HAROLD TIVEY, M.D. 


With the technical assistance of CHARLoTTE A. Morrat 
PORTLAND, OREGON 


HE critical evaluation of the effects of 

therapy for any chronic disease pre- 
sents a difficult problem for the clinical 
investigator. While this study is restricted 
to chronic leukemias, the fundamental 
methods of analysis apply to acute leuke- 
mias,® to incurable carcinomas,® and it may 
be of value in the analysis of treatment in 
various forms of non-neoplastic disease of 
variable natural duration and as yet 
subject to no curative therapy. 

Fundamentally, evaluation of treatment 
can be reduced to two simple questions. 
Does the treatment improve the clinical 
status of the patient over his untreated 
condition? Further, does the treatment pro- 
long his life beyond the untreated course of 
the disease or in excess of survival pro- 
duced by other treatments? 

No elaborate statistical analysis is 
needed to justify treatment of leukemia. 
The striking improvement in the clinical 
condition of the majority of sympto- 
matically ill patients treated with irradia- 
tion or chemotherapy, when contrasted 
with the low incidence of spontaneous im- 
provement in this disease (about 5 per 
cent),®® provides a firm basis for therapy. 
Ideally, the fraction of time the patient 
is able to spend at his regular occupation 
should provide a rough quantitative meas- 
ure of the clinical effectiveness of therapy, 
but such data are infrequently found in 
the literature. 

No unselected series-of untreated patients 
with leukemia was found in the literature. 
In view of the symptomatic relief obtained 
by all accepted forms of therapy, it appears 
most unlikely that any physician will ever 
present a control series of randomly se- 


lected untreated cases. The basis for com- 
parison of the effects of a new treatment 
on longevity must then be the experience 
of investigators who have previously re- 
ported their reuslts with other types of 
therapy. 

The duration of survival in leukemia 
from first symptoms to death may vary 
from a few months to over twenty-five 
years.*! Conventional statistical techniques 
are inadequate in many respects to pre- 
sent such data most efficiently and to 
compare the results of various methods of 
therapy. 


I. REVIEW OF THE SIMPLER STATISTICAL 
TECHNIQUES 


The basic purpose of all statistical tech- 
niques is the reduction of a mass of data to 
a few simple, useful, easily understood 
numbers. An acceptable technique for the 
presentation of the results of therapy 
should provide for: 

(1) Estimation of the distribution of 
the duration of survival of a// patients in 
the series. 

(2) Summary of these results in terms 
of a few simple numbers of known statis- 
tical reliability so that valid comparisons 
between series are possible. 

(3) An estimate of ‘the results at the 
earliest possible date, preferably long be- 
fore all the patients with a disease as 
chronic as leukemia have died. This 
estimate must be characterized by meas- 
ures of its reliability so that significances 
of differences may be evaluated. 

(4) Simple and straightforward calcula- 
tion. 

Survival Rates. The calculation of such 


* From the Division of Experimental Medicine, Department of Medicine, University of Oregon Medical School, Portland, Oregon. 
Presented as an exhibit at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952- 

t Supported in part by Grants-in-Aid from the Medical Research Foundation of Oregon, the Damon Runyon Memorial Fund, and 
the Division of Biology and Medicine of the United States Atomic Energy Commission. 
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rates is considered inefficient. Calculation 
of five or ten year survival rates only dis- 
cards all information concerning the sur- 
vival of all patients in the series except 
those living at the time interval specified. 
To discard the bulk of one’s data is equiv- 
alent to making a complete physical 
examination and then recording only the 
patient’s blood pressure. The reliability 
of such rates in terms of standard devia- 
tion, confidence limits or other measures 
should be given. Without such evidence of 
reliability of differences one may easily be 
led to incorrect conclusions. It is most 
encouraging that the World Health Or- 
ganization’ has discouraged the use of a 
single fixed survival rate and recommended 
the calculation of rates at year/y intervals. 

Survival Curves. The calculation of sur- 
vival rates as curves derived by actuarial 
methods, such as that used by Berkson and 
Gage’ is certainly superior to the use of 
single survival rates, and the method may 
be applied to an incomplete series, 7.e., one 
in which living patients are included. Such 
curves, however, suffer the disadvantage 
that comparison with similar curves can 
be made only on a point-to-point basis. A 
discussion of the standard deviation of each 
point so obtained is given in Greenwood’s”® 
monograph, but we are unable to verify all 
of his calculations. Alternatively, one may 
use the confidence belts of Clopper and 
Pearson" or the more laborious chi-square 
analysis. 

Arithmetic Distributions and Averages. 
Distributions, represented either as histo- 
grams or smoothed curves, present graph- 
ically the same information given by sur- 
vival curves. They focus attention on the 
periods of maximum death rate, and com- 
parisons of death rates from year to year 
are thus facilitated. If such distributions 
can be characterized readily by simple 
parameters, such as mean and standard 
deviation, then comparison of the entire 
populations represented by each smoothed 
curve is possible and reliability of differ- 
ences is readily assessed. The use of dis- 
tributions to present survival data thus 
provides a// the information accumulated 
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on longevity. By simple graphical or math- 
ematical smoothing of a frequency histo- 
gram, one converts the investigator’s data 
to an estimate for the statistical population 
of all such cases from which the series 
studied is, presumably, a representative 
sample. 

It has been customary to calculate for 
each series the average duration of life 
after onset of symptoms, together, occa- 
sionally, with the standard error of the 
average. These calculations imply a normal 
(gaussian) distribution of survival times. 
Use of such statistics as measures of the 
group pattern raises two questions. First, 
will application of these statistics enable 
one to predict, within the limits of any 
pre-selected accuracy, the fraction of pa- 
tients dying in each time interval? Second, 
is a statistical comparison of averages a 
valid comparison of one type of treatment 
with another? 

Clinical experience with many forms of 
malignant disease often gives the impres- 
sion that the majority of such patients die 
relatively soon after onset, usually well 
before the ‘‘average span,” but that a sub- 
stantial number live extended periods of 
time (far beyond the average), demonstrat- 
ing the invalidity of prognosis based on 
averages. Boag* has shown that the actual 
survival times after therapy of patients dy- 
ing of many forms of malignant disease 
form markedly skewed distributions, but 
the /ogarithms of survival times are nor- 
mally distributed. Survival statistics in 
leukemia, as will be seen later, also follow 
this pattern. 

The simplest answer to the problem ot 
handling data forming such skewed dis- 
tributions is to use some simple algebraic 
substitution which will transform the data 
in the new variable to a normal distribu- 
tion. Excellent discussions of this problem 
are to be found in the article by Gaddum"™ 
and the textbooks by Moore, Cramer and 
Knowles,** and by Johnson.” The painless, 
practical solution to the problem of trans- 
formation of a variable (e.g., substitution 
of logis of time for time in years) is the use 
of commercially available probability 
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graph paper* which automatically per- 
forms such changes.™® 

The theoretical justification for the com- 
parison of means of non-normal distribu- 
tions is that, within certain limitations, 
the means of a large series tend to be nor- 
mally distributed even though the indi- 
vidual series are not. 


Gaddum!’’ points out that the assumption of nor- 
mal distribution of means is most dangerous when 
the standard deviation is large in comparison with 
the mean—precisely the situation we encounter in 
longevity statistics in leukemia and other malignant 
disease. Welker®® has studied the distributions of 
sample means of the various pearsonian frequency 
distributions and was able to show that the dis- 
tribution of small sample means (n~10) reflects 
the skewness and kurtosis of the parent distribution. 
Evans" similarly demonstrated that the variance of 
the variance can be influenced by the kurtosis of the 
parent population. Cramer’? and Kenney?’ discuss 
the theoretical background of distribution statistics 
in considerable mathematical detail. Finney'® dis- 
cusses the relative efficiency of transformed and 
untransformed log-normal statistics. From his study, 
it would appear that, for data encountered in this 
analysis, the untransformed mean has an efficiency 
over 90 per cent, but the standard deviation of the 
untransformed data has an efficiency of only about 
30 per cent. 

To delete from one’s series all survival times over 
ten years, as done by Shimkin, Mettier and Bier- 
man,™ certainly recognizes the problem of asym- 
metry of the distribution, but inspection of Figures 1 
to 3 will show that this procedure is usually inade- 
quate to normalize the distributions and again results 
in some loss of information. Finney" also provides a 
method for direct arithmetic computation of efficient 
statistics for use with log-normal distributions, but 
we agree with Finney that his formulae are not suit- 
able for easy computation, even in their approximate 
forms. 


The arithmetic mean of a skewed dis- 
tribution does not represent either its mid- 
point or the most probable value as it does 
in the familiar gaussian distribution. In 

* No. 3128, Codex Book Co., Norwood, Mass., was used for all 


preliminary estimates in this paper. 
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the skewed distributions of survival times 
of leukemia patients (Fig. 1-3), the mean 
survival time grossly overestimates the 
time required for the first half of the pa- 
tients to die. This is likely to give too 
optimistic an expectation of survival to 
the technically untrained reader who may 
think of an average as the typical value of 
the series. The standard deviation or vari- 
ance of such a skewed distribution is 
equally useless as a parameter for describ- 
ing the distribution. 

We may conclude that the direct com- 
parison of means of series of 50 or more 
survival times be accepted only with full 
knowledge of the form of the distribution. 
If the distribution is markedly skewed, the 
usual analysis involving arithmetic means, 
standard deviation and standard error 
may lead to false conclusions and always 
discards information. 

In contrast, skewed distributions such 
as those of leukemia survivals, when trans- 
formed to normal distributions by the 
substitution of the logarithm of time for 
time in years, are adequately represented 
by the mean and standard deviation of 
these logarithms of survival times (called 
log-mean and log-standard deviation “for 
short”). All of the information about sur- 
vival of all the patients in the series can be 
immediately deduced by recourse to a table 
of the probability integral or probability 
graph paper. This will be our method of 
representation of data. 

Incomplete Distributions. It is consid- 
ered of vital importance to be able to 
estimate the ultimate results of a series of 
patients in which some are still living. Such 
estimates may save years of waiting for 
conclusions. 

Boag? has published an elegant technique 
for the estimation of the results of an in- 


Fic. 1. Duration of total survival from onset of symptoms to death of patients with chronic granulocytic leu- 
kemia. The theoretical curves for the predicted final result of each series are shown as straight lines on the 
logarithmic probability scale. The actual data are shown in the inset histogram with the theoretical pre- 
dicted curve superimposed. For those series of more than 50 patients, the differences seen between observed 
and predicted values would occur by chance alone much more often than 1 per cent of the time. See 


Table 1 for details. 
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Fic. 2. Duration of total survival from onset of symptoms to death of patients with chronic lymphocytic 


leukemia. Representation of results and precision of data are as noted in Figure 1. 
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complete distribution of survival of cancer 
patients. For chronic leukemia, in which 
there are as yet no “cures” and in which 
there are no patients without the disease, 
either during their lives or at death, Boag’s 
expressions simplify the problem solved 
by Lea.** In our analyses, deaths due to 
other causes are counted as due to leuke- 
mia. Further, it is assumed that the period 
of observation of the living patient at the 
time of calculation is independent of the 
time of his ultimate death. These assump- 
tions may not be completely correct, but 
the clinically unavoidable inexactness of 
survival data in leukemia probably does 
not warrant more elaborate treatment at 
this time. Lea’s tables and formulae are 
sufficiently simple that a confident predic- 
tion of the ultimate results of a small in- 
complete series may be made ina few hours. 
Since both of these techniques are based 
on the ‘maximum likelihood”’ estimation 
methods of Fisher,’ the log-mean, standard 
deviation, and standard error of the mean 
are based on the log-normal type of dis- 
tribution best fitting the given data. This 
technique may also be applied to distribu- 
tions in which all patients are dead if a 
better fit of the data is desired than may be 
obtained by the simple graphic solution. 
An alternative solution is given by Bliss,’ 
but the computations in Lea’s*! method 
appear simpler. 


II. APPLICATION OF KNOWN TECHNIQUES 
FOR ADEQUATE PRESENTATION OF SUR- 
VIVAL DATA OF CLINICAL SERIES,* 
COMPOSED OF BOTH LIVING AND 
DEAD PATIENTS, REPORTED IN 
THE LITERATURE. A REVIEW 
OF 2,629 CASES 
Methods. A review of the literature on 
the treatment of chronic leukemia over the 
period 1925-1951 has been made. Series of 
less than 10 cases were arbitrarily excluded. 
Coverage of the literature is probably in- 
complete, but any omissions made are 
not deliberate. The 1,978 cases reviewed in 
* A “series” is a body of survival data on one type of leukemia, 
either before or after treatment. The same authors could thus 


present four “‘series” in one article, i.¢., lymphocytic and granu- 
locytic leukemia, before and after therapy. 
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which duration was given from onset of 
symptoms approximate an infinite series; 
that is, the inclusion of additional similar 
cases would but little affect our final re- 
sults for this group. 

Since the high standard deviations of the 
series of leukemia patients in which only 
averages are reported precludes _trans- 
formation of averages to log-means by 
Gaddum’s"® formula, such data were neces- 
sarily excluded. The reader desiring in- 
formation on arithmetic average survival 
is referred to the review of Leucutia® and 
that of Shimkin, Mettier and Bierman. 

For each series preliminary plots were 
made on log-probability paper and lines 
fitted by the technique of Lea** with an 
independent duplicate computation on 
each series as a check against algebraic 
errors in the somewhat lengthy calcula- 
tions. Advance apology is made for any 
errors thay may have survived this treat- 
ment. It may be noted that certain com- 
binations of data may show log-mean 
values less than those of the components. 
Comparisons of standard errors of these 
log-means will show probabilities 
(P>>0.05) consistent with the hypoth- 
esis that such differences are due to chance 
alone. 

All calculations are ‘maximum likeli- 
hood” solutions which take into account 
the predicted time of death of the living 
patients. This method weights each living 
case in accordance with the total period of 
observation.f Since only the total effect of 
all living cases is calculated and individual 
predicted values are not obtained, analysis 
of “goodness-of-fit” of the distribution 
curves so obtained is at best a poor approxi- 
mation. 

The data for each series studied is pre- 
sented in three forms: 

(1) As a mean (m), standard error of the 
mean (sm) and standard deviation of the 
distribution (s). The antilog of each log- 
mean is given in years, and one standard 
deviation on either side of the mean is 


Tt The detailed theory is somewhat complex and is best appre- 
ciated after study of the basic references of Fisher,!7 Lea* and 
Boag.® It requires no elaboration here. 


q 
| 


made. 


combined—2.70 


given as the 15.9 per cent and 84.1 per cent 
points of the cumulative distribution. 
These values are derived from the “maxi- 
mum likelihood” calculations and are found 
in the various tables of results. 

(2) Each series is shown as a plot on log- 
probability paper with the “maximum 
likelihood” solution shown as a straight 
line (Fig. 1-3). 


* Lost or living at time of author’s report, but included as “‘living”’ in our calculations. 
+ P(x?) is the probability that observed points depart from the theoretical fitted curve due to chance alone (P(x?) >1% acceptable). 
t The probability of a chance difference in the direction observed, between the computed log-mean and the | 
ears. See Table v for this and similar values. 
1 Observed difference between treated and untreated series would occur by chance alone 2.5% of the time. 
4 Four cases over 10 years’ duration excluded from Hoffman and Craver’s average value are included in the 75 analyzed. 
rs 16 cases of leukemia, type unstated, omitted by Watt since only one or at most two, short irradiations as “placebo” given. T 
this series. 
6® Probably some overlap with Minot’s series. ® Cases lost are included by Nathanson and Welch in survival curve (their Fig. 4), from which our analysis Was” 


7 May overlap series 1 and 6 slightly. No cases <6 mo. survival or <15 yr. old included by Leavell. f ; 3 P 
® Data for this analysis from Pascucci’s Fig. 1, which does not give all cases. Sample analyzed thus may underestimate prognosis for all his patients. 


(3) With each such log-probability plot 
the original data for the series are shown as 
a histogram on which the fitted distribu- 
tion curve of the “maximum likelihood” 


solution is superimposed. 


Check calculations have shown that for 
complete series composed of known sur- 
vival times (i.e., all dead cases) the log- 
mean, standard error and standard devia- 


og-mean of all 1,090 cases of granulocytic leukemia 
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TaBLe | 
CHRONIC GRANULOCYTIC LEUKEMIA—TOTAL DURATION 
| Number | Years to Death for Logarithms 
A of 
Au- 
Period | Authors | Hospitals — Lost* or vat “ 
Yo. ura- alive at 15-09% 84.1% ean =s Mean 5 Sex 
| reviewed “tion | 
I 1398- | Minot et al.38 Collis P. Huntington, Mass. | 166 52 — | 2.42 1.06 4.66 0.346 0.0446 og 
1923 | General 78) | 2.84 1.50 5.36 0.453 0.0316 9.25 
2 1920- | McAlpin et al.34 Presbyterian Hosp., N. Y., | 24 24 6 | 2.06 1.74 5.05 0.472 0.0514 0,23 
1930 | Vanderbilt Clinic | | 
3 | 1921- | Arendt and Gloor! Univ. Clinics & Canton | 39 39 —_ 3-60 2.01 6.43 0.556 0.0408 0. 
1931 | Hospital, Zurich 
4 1923- Hoffman and Craver | Memorial, N. Y. | 824 75 -— 3.77 1.29 5-04 ©.442 0.0389 0.337 
1931. 
| 
5 | 1926- | Watt5* | Guy's Hosp., London 1045 88 43 | 3.06 1.55 6.04 0. 486 0.040 0.295 
| 1934 | 
6 | 1912- Nathanson and Welch* | Collis P. Huntington™ & | 123 123 sb |. 2.89 1.36 6.11 0.460 0.0298 0,326 
1935 | Pondville, Mass. | 
7 1917- | Leavells? Children’s & Mass. General, | 87 87 — 2.23 0.04 5.30 0.349 0.0412 0.377 
1936 | Boston 
8 | —- | Harrison and Reeves?3 Duke Univ. Hosp. 32 13 | 2.52 0.82 7.73 ©.402 0.099 0.486 
1936 
9 1919- Pascucci*® | Presbyterian, N. Y. 64 37" -- 1.62 0.74 3.53 0.208 0.056 0.340 
1939 | 
10 1931- Krebs and Bichel?8 | Radium Center, Aarhus, | 5810 44 14 2.55 5.42 0.406 0.0502 0.328 
1946 | | Denmark 
Ir Lawrence ef al.3° | Univ. of Calif.,S.F. Crocker | 34 8 | 2.7848 6.41 0.444 0.0654 0.363 
1946 |  Lab., Berkeley, Calif. | 03 10 3.42 2.01 5.82 0.534 0.0244 0.23! 
127 127 18 $. 1.62 6.33 0.506 0.0267 0.295 
12 | Reinhard et al.51 | Malinckrodt Inst., St. 16 10 3.64 2.43 5.48 0.562 0.0584 0.177 
194 | Louis, Mo. 22 8 3.98 2.27 6.98 0.600 0.0600 0.244 
38 18 3.90% 2.32 6.55 0.501 0.0442 0,225 
13 | 194I- Doan et al.\4 | Ohio State Univ. Clinics | 1438 13 — | S87 1.96 5-43 0.514 0.0733 0.221 
1947 | | q 
14 — | Friedell and Storaasli!§ | Western Reserve Univ. & 148 15 7 | 4.43 2.21 8.90 0.646 0.104 0.303 
1948 Hosp. | 
15 | t9r0- | Shimkin ef al. | Univ. of Calif., Stanford | 173% — 2.53 1.21 5.28 0.402 0.0246 0.32 
194 | Univ.,S.F. City & County 
Hosp. | 
16 | — Bestet \EChicago, Ill. 98 — | 2.40 
| 1950 | | 
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TaBLe I—Continued 


Treatment | | 
Adjuncts | P(x2)[N]t P Diff.t 
Filter Distance 

Site Kv. (peak) sah, eam Dose Interval | 
Untreated- some before x-ray, 6 volueed treatment. 24% [3] 267% 
X-ray or Ra packs t ks to 0 spleen —no details | 73% | 4% 
“Spleen 200 0.5 Cu 50 Weekly until wac. 15-18 | 22% 

S.E.D. M. then p.r.n. 
5 “Spleen 170 0.5 C uoro.s5 Zn 240 r (60 to 120 later dose) As oral or parenteral ¢ : | -- 0. 2% 
Total body 170 1.0 Cu 180 No data or a radiation. Blood | 
late | 
‘Long s bones and spleen; 140 5.0 Al 37-5 3 S.E.D. Daily X 4-6 (p 1926) 48% (s] 40°% 
spleen (radon pack) 6 6,000-8 , 000 
me. hr. 
“Spleen ‘160 180 6-8 Al No data <4%s.E.D. 3-4 Mo. p.r.n. Arsenic, bensol, blood | 22%[2] | 10% 
200 r.0 > Cu u, 2.0 Al No data Not stated Used p above in some cases | } 
* data on treatment are given | 54% [6] | 0.2% 
No data on treatment are given | 11% [s] 2% 
Local x-ray—No data 25- Daily to 100-300 ror repeat | | 38% 
+ total body irradiation x-ray ¢ recurrence 
Spleen 200 1.0C a+r. ° Al 50 25- 50r Weekly p.r.n. (p 1930) Blood a <o.0o1 
75° Weekly p.r.n. (4 1930) 
Nodes if enlarged 50-Ioo r 50 r initial then roo r wkly. | 
Spleen 160 1.0 o Cu+1. ° Al 40 25r Alt. days until WBC. } of Blood 
initial value | 
‘Spleen ps only I-2 mc Once or twice a week"° un- | Blood terminally 11°% 
Total group No datal!> til controlled (4-8 wk.) 14% [6] 21'% 
‘pie only 2.3-4.6 mc. intravenously 1.2—-2.3 mc. q 3rd | Blood 1% 
P®+prev. x-ray or arsenic of or 4th day X4 then as needed to control!2° | Sulfa | 5% 
unstated dosage All— 0.1% 
5 pati ients given P38? only. Not stated When needed by patient” $ Urethane and arsenic 13°% 
Spleen. No details. X- ray used c or ‘P ps2 response I case each 
4 patients given P32 only 1.5-2.0mc. Weekly.to 8-12 mc.orwsc. | X-ray, arsenic, ure- 22% 
20,000!” | thane 
No data on treatment 32% [6] 13°% 
X-ray.6> No details given Urethane blood 160 


No data given on lost or tele patients, hence analysis probably underestimates true result. 


iP diff. between 2.78 and 3.42 years, due to chance alone about 10%. 


Many patients had previous roentgen irradiation before referral. Some given local roent- 


gen therapy —— by Lawrence et al.° White blood count not necessarily 
lactic doses” between recurrences were not used. 


brought to normal, but dose regulated by hematologic and clinical condition. “Prophy- 


™ Case 16 deleted as subacute, 9 other cases in this group referred in terminal state, but all seen were treated. > P diff. between 3.64 and 3.98 yr. by chance 


alone, 33%. © Doses corrected for original “non-standard mc. 


as noted in ref. 50. 
w Case 1 deleted as acute leukemia. 


* Cases treated only if (1) WBC. > 20,000. (2) Adequate platelets. (3) Hyperplastic marrow. > 13/15 cases responded to P®? clinically. 


J etobably i includes a few patients of Lawrence ef al.30 


16% dead—o.6 yr., 90°% dead—7.8 yr., presumed to be log-normal distribution. ® Abstract only given. ° Data not available for x? analysis. 


tion may be derived by careful graphic 
analysis; by transformation of all survival 
times in years to logarithms and deter- 
mination of the mean, standard deviation 
and standard error with the usual formulae; 
or by the maximum likelihood formulae of 
Lea.* Such final means are not usually 


identical, but agree well within two stand- 
ard errors of the derived quantities. To in- 
sure a uniform basis for comparisons, 
only the values obtained by this last meth- 


od are shown in the final tables. Tests were 
also made to study the effect of zoning 
survival data, as became necessary in 
many instances. No significant effect on 
log-means was noted. 

All original data were read from the 
author’s tables or survival curves. In those 
instances in which values could not be 
estimated to the nearest 1/10 year, the 
logarithmic midpoint of the interval in 
the author’s original drawing was used. The 
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Fic. 3. Duration of survival from beginning of therapy to death of patients with chronic granulocytic and 
chronic lymphocytic leukemia. Representation of results and precision of data are as noted in Figure 1. 
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original author’s data for both living and 
dead patients are included in our calcula- 
tions. Patients lost to follow-up are pre- 
sumed alive at last observation and so 
included. The reader who rejects this ap- 
plication of maximum likelihood analysis 
may prefer to make comparisons on the 
basis of “dead patients only.” Such data 
are found in Tables v and vi for the sum- 
maries of all cases reviewed. 

To test our earlier hypothesis that the 
logarithms of times in leukemia are nor- 
mally distributed, chi-square (x?) was com- 
puted for the fit of each distribution to the 
actual observations. The probability that 
a fit as bad as (or worse than) that found 
would be obtained by chance alone is given 
in the tables as P (x?). The number of de- 
grees of freedom is shown in brackets | | 
after each P (x?). Yearly time zones given 
by the authors were used by necessity, and 
following usual statistical practice, succes- 
sive zones were combined as necessary so 
that a minimum expected frequency of Io 
deaths would be found in each zone. These 
limitations of our data make x? calculations 
on series of less than 50 cases usually worth- 
less and hence these are omitted. In those 
series which include living cases, x? analysis 
treats all patients as dead. 

To enable the reader to obtain a quick 
and reliable comparison of the differences 
of means of the various series studied, the 
logarithmic mean for each series has been 
compared (in the tables) with the log- 
arithmic mean of all patients with the same 
kind of leukemia. The probability of a dif- 
ference equal to or greater than that ob- 
served being due to chance alone is shown 
in the final column of the appropriate 
tables. Whether this difference is “‘signif- 
icant” or not rests with the reader’s willing- 
ness to accept the probability shown. 

In the text which follows, the 95 per cent 
confidence limits (mean+1.96 standard 
errors) are indicated by brackets, { }. 

Space limitations prevent complete de- 
scription of therapeutic methods, but avail- 
able information is summarized in the 
tables. Details of therapy were not given 
in all original articles. 
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Results. This survey disclosed data per- 
mitting analysis of 16 series totaling 1,090 
patients with chronic granulocytic leuke- 
mia in which the survival after onset of 
clinical symptoms could be deduced. The 
results of these analyses are shown analyti- 
cally in Table 1 and graphically in Figure 1. 
Fifteen series totaling 685 cases of lympho- 
cytic leukemia were analyzed. Table 1 and 
Figure 2 summarize these results. An addi- 
tional series of 203 cases*! which did not 
distinguish lymphocytic and granulocytic 
leukemia is also shown in Figure 2 and 
Table 1. 

To attempt to provide a basis for com- 
parison of survival after beginning of 
therapy, six series totaling 228 patients 
with granulocytic leukemia and seven 
series totaling 324 patients with lympho- 
cytic leukemia have been analyzed. These 
results are shown in Tables 111 and Iv, and 
Figure 3. 

Numerous additional analyses were sug- 
gested by attempts to interpret these data 
and will follow. The significance of these 
results can be evaluated best only after 
appreciation of clinical and technical dif- 
ficulties in these data. 

Discussion. An answer to several ques- 
tions can be attempted by consideration 
of the results of the analyses described in 
the preceding section: 

(1) Does the postulated log-normal dis- 
tribution of survival times in leukemia fit 
the observations of various authors for: 

(a) Survival after onset of symp- 
toms? 

(b) Survival after beginning of ther- 
apy? 

(2) What is the prognosis for survival 
of patients with each type of leukemia? 
Has this prognosis changed significantly 
from 1925 to 1950, and if so what factors 
are responsible? 

(3) Is there any difference in the prog- 
nosis for survival in lymphocytic and 
granulocytic leukemias? 

Statistical answers to these questions 
must be evaluated by each reader in the 
light of the data on which they are based. 
It will be necessary to consider certain un- 
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CHRONIC LYMPHOCYTIC LEUKEMIA—TOTAL DURATION 
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TABLE II 


Juty, 


1954 


a | | | Number | ‘Years to Death for | Logarithms of 
thor | Period Authors Hospitals With Lost* or 
| Jreviewed aliveat | soy, 15.07% 84.19% | Mean sMean 
I — ( ‘ollis P. E Huntington 35 — | 2.44 1.41 4-20 | 0.387 0.0443 0.236 
1924 51 | 2.66 1.31 5.40 0.424 0.0430 ©. 308 
Q2 86 65.33 5.38 0.429 °. 0325 0.303 
Schreiner and Mat- N. Y. State Inst. for Mali. 16 II | 1.26 0.54 2.99 | 0.102 O.114 0.3% 
| 1924 | ticks’ | Dis. 
| | | 
3 | | McAlpin ef al.*4 Presbyterian, N. y. Vander- 23 0.725 6.28 0.329 0.106 0. 469 
| 1930 | | bilt Clinic | 
4 | 1921- | ‘Arendt and Gloor! | Univ. Clinics & "Canton 4 22 2.73 0.91 8.15 | 0.436 0.101 0.475 
1931 Hosp., Zurich 
5 1926- | Watt®s Guy’s Hosp., London } 365 34 19 | 2.49 0.96 6.47 | 0.396 0.087 0.415 
_ 1935 | 
6 | 1912- | Nathanson and Welch? “Collis Huntington, Pond- | 64 | 2.82 1.27 6.27 0.450 0.0432 0.346 
} 1935 } ville, Mass. | 
7 1917— | Leavell32 See Table 1 and notes 49 — | 2.59 0.093 6.75 | 0.413 0.0604 0.416 
| 1936 | 
8 — | Harrison ‘and Reev: es | Duke Univ. Hosp. | 158 3 | 2.08 1.02 4.25 | 0.319 0.0923 0.309 
1939 
9 | | Pascuccit® Presbyterian, N. 64 34° - | 1.63 0.72 3.66 | 0.211 0.0604 0.352 
1939 | 
10 1928- | Bethell5 } Simpson Mem. Inst., Ann 70 61108 — | 1.31 0.46 3-78 | 0.118 ©.0507 0.450 
1940 | | Arbor, Mich. 68 33i0b — | 3.42 1.80 6.64 | 0.534 0.0505 0. 288 
| | | | | 
II 1931- | Medinger and Craver’ | Memorial Hosp., } N. 72 ub | 2.88 1.26 6.49 0.459 0.0418 0.353 
| 1940 | 
| | | 
12 — | Reinhard et alt Malinckrodt Inst., St. Louis | 30128 29 14 3.112 1.37 7.05 | 0.403 0.0785 0.355 
1946 | | 20 —_ 2.64 1.38 5.07 | 0.422 0.0752 0. 283 
| 
13 1941I- Doan et al. | Ohio State Univ. Clinics II II 2.12 1.09 4.12 0.327 0, 288 
1947 | | 
14 1936- Lawrence et al.29 | Univ. of Calif. Hosp., San | 41 14 | 3.76 1.87 7.55 | 0.575 0.0568 0.303 
1948 | Francisco | 56 10 | 3.03 1.91 8.08 | 0.504 0.0431 0.313 
| 100 9748 24 | 3.7 8.20 | 0.574 0.0368 0.340 
15 | Best et al.4 Chicago, 1195 — | 2.9 1.33 6.20 
r950 | | 
Combined Lymphocytic and ‘Granulocytic 
16 1914- Miiller and Poppe‘! Univ. Hosp., Oslo, Norway | 44 2.371 1.15 4.890 0.375 0.0476 0.314 
1929 
1930- 2.716 6.17 0.433 0.0368 0.351 
1939 | b 
1940- | 656 2.48 2.82 5.51 0.304 0.0436 0.347 
1949 | 
All 203168 2.51 1.20 5.25 ©. 400 0.0225 0.320 
above | 


* t+ See notes to Table 1. 
t The probability (P) of chance difference between the computed log-mean and the log-mean of all 685 cases of lymphocytic leukemia combined—2.77 years. 
2.66 years is 27 per cent, hence treated and untreated groups presumed identical. 

2 Cases 3, 11, and 15 deleted as acute. Cases 9 and 10 not treated so survival data incomplete. 
3 Not all cases seen in these hospitals, but all cases (less acute leukemia) personally treated by McAlpin ef al. 
4 Data based only upon those cases shown in Fig. 13 of Arendt and Gloor. 

5 Cases 6 and 10 presumed acute leukemias of childhood and deleted from series. 


No 


8 Three ‘“‘Aleukemic”’ cases are presumed lymphocytic and so included. All presumed to be chronic leukemia but no such 


Reeves. 


ta on 6 cases, » 


P of chance difference between 2.44 and 


designation assigned by Harrison and 


® Data from Pascucci’s Fig. 2 which does not show all cases. This sample may underestimate true results. No cases 4 mo. duration included, but exclusion not stated 
to be on morphologic grounds. 


108 These are “lymphosarcoma cell type.” Lymphoblastic leukemia not reported by Bethell after 30 yr. of age, hence 
acute and subacute cases of adults—but not exclusively acute and subacute. 
=3.42 < 0.001). > 


avoidable sources of bias of our data before 
answering the above questions. These are: 


(1) Placement of the date of onset of 
first symptoms is necessarily uncertain 


Lymphocytic only—probably usual chronic lymphocytic leukemia of adults. 


“lymphosarcoma” type probably includ 
Lymphosarcoma cell type is not included in totals for all lymphocytic leukemia 


les some 
(P 1.31 


within fairly broad limits, even for the same 
investigator. This uncertainty is reflected 
by predilection for even intervals of three 
months, six months, one year, etc., seen 
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Treatment | 
site (peak) mm. cm. 
| 
None | 12% 
“Irradiation” but no details given } 13 5% 
Combination 79% [s] 35% 
Nodes, spleen and bones go .o Al “Short” No data No data Blood = 0.2% 
Same 200 "Cn “long” No data 
Ra 1.0 Al, 2.0 brass ‘“‘pack” 15 ,000-16,000 
mc. hr | 
Nodes (cervical, axillary, 135 3.0 Al 25 4-2 S.E.D. Usually weekly, later Blood — 14% 
inguinal) Rx p.r.n. clinical cond. } 
Mediast., abd. 200 0.5 Cu 50 } S.E.D. Rx p.r.n. clinical cond. 
local or total body roentgen-irradiation. See Table I om | 48% 
Local nodes Arsenic, benzol and ~- | 30% 
See Table I blood 
No data | 94% Is | 43% 
he ama No data 61% [3] 32% 
Local or total body irradiation. See Table 1 — 0% 
| 
Nodes. See Table 1 -5 0.1% 
Node areas (10-15 cm. Rotate areas daily X10, 12 | Blood, arsenic, liver 4% vd 
sq.) and spleen treatments. ‘ 4% 
Wait as long as possible before 
200 No data No data 150-200 r repeating 
Total body 185 5.5 Cu. equiv. 3,000 25-200 Over 2-12 days (0.86 r/hr.) | } — 35% 
Spleen, nodes “High” No data No data 100-300 F Repeated 2-15 mo. later p.r.n. | 
Initial Rx most cases 
P®+ X-ray! to nodes No data 400-800 r When nodes failed to regress | — 26% 
P® mainly. Approx. same schedule as gran. leuk. ¢ Ps -- | 40% 
See Table 1 | } 
Nodes.'8 No data on methods or dosage of x-ray | No data _ 10% 
P®, No recommended dosage schedule given 
Pit I-2 mc. Weekly 4-8 wk. No data _ | 1% 
P—Local x-ray. No details given | <0.1% 
Combined data 56% 
X-ray. No details Urethane — 
Spleen and nodes. No details 
Spray 170 o.5 Cu 100 Isr maximum 1-2 day interval. Start when 
: discomfort noted. Guide | 
Spray +local x-ray therapy by clinical status— | 
Hb. not wsc. Min. dose and | | ; + 
max. interval to control | 58% [7] 38% 


symptoms used 


» Twelve cases chronic granulocytic leukemia also treated by this method but no survival curve given.” No data on these 7 living patients (1-8 yr. p Rx) hence 
hot included, but so per cent value thus may be underestimated. ¢ Only 24 cases treated by total body irradiation alone, hence this series indicates predominantly 
the effects of local plus total body irradiation. 

No duration data on Case 22.» P diff. between 3.11 yr. and 2.64 yr. is 26 per cent, hence these two groups presumed identical, and 29 patients included in sum- 
po This supplementary roentgen treatment used by Reinhard ef a/. on unstated number of cases. Details of previous therapy (mainly roentgen) on referred pa- 

ents are not given. 
moe patients previously or concurrently received roentgen therapy. Two “roentgen-fast” patients relieved by P*. One patient had carcinoma of sigmoid as 
yeu as leukemia. 

“ Data from 97 patients shown in Lawrence ef al., Fig. 5.” P chance difference between 3.76 and 3.93 years is 15 per cent, hence those treated with P*? only and 

vplus roentgen irradiation, considered same group and combined in final summary. 

ia Data given in abstract form and log-normal distribution fitted to data for 10 per cent dead—o.8 yr., 50 per cent—2.9 yr., 90 per cent—7.8 yr. ; 

. All patients surviving 6 mo. deleted by Miller and Poppe. Glandular swelling, even verified by physicians, rejected as evidence of onset. To accept such evidence 
Would include cases of 29 and 35 yr. duration. Two certain living cases of 14 and 26 yr. duration are also included by Miiller and Poppe.» Some patients in these 
soups living 8-10 yr. and are not included by Miiller and Poppe, hence these data will not indicate true differences of technique (if present).° P diff. between 2.37 
and 2.71 yr. by chance alone 17 per cent. 


in various reports of duration before treat- kemia died of unrelated diseases now con- 
ment and introduces artificial “lumps” into trollable by antibiotics. Such changes 
otherwise smooth data. might materially alter survival data from 
(2) In the past, many patients with leu- the beginning to the end of a single series. 
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thor | Period | Authors Hospitals 
No. 
I 1920- | McAlpin et al.¥4 Presbyterian, Wi a Vander- | 
1930 | bilt Clinic 
2 1905- | Vogt®? Medizinisc hen und Poliklinik, 
1935 | Tubingen, Ger. 
3 1930- Parsons‘? General Hospital, Birmingham, 
1937 | England 
Harrison and Reeves’ Duke Univ. Hosp. 
1939 | 
5 1929- Hamann™! | Billings Hosp., “Univ. of Chi- 
1945 | cago | 
6 Widmann” | Pennayivania General 
1946 


(3) The premature reporting of a series 
of cases, in which only those dead are listed, 
has been noted frequently. The unusually 
chronic cases of long duration, still living, 
are thus not included in such reports. 

(4) Inclusion of a few cases of acute leu- 
kemia into the series of chronic leukemia 
has certainly occurred. Where definite 
evidence of acute leukemia could be noted, 
1.€. » appropriate morphological creiteria or 
lymphocy tic leukemia in a child, such 
cases were deleted from the author’s series, 
as explained in footnotes of tables; but 
undoubtedly many remain. Standard mor- 
phologic criteria* now exist for proper 
classification of leukemia at the patient’s 
first visit and such errors should not con- 
tinue. 

All of the factors listed above distort 
the natural distribution of survival in this 
disease by artificially increasing the number 
of patients of very short duration of sur- 
vival and/or by artificially decreasing the 
number of patients of unusually long dura- 
tion. Reference to Figures 1 to 3 will 
demonstrate this tendency for the indi- 
vidual series. 

The investigator whose practice con- 
tains mainly referred cases does not see 
those of unusually short duration, e¢.g., too 
brief duration for referral. Suggestive, 
but not definitive, evidence for this is seen 
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TABLE III 


CHRONIC GRANULOCYTIC LEUKEMIA— 


DURATION AFTER THERAPY 


Years to Death for 


in the apparent longer duration of patients 
treated with phosphorus 32 and (usually be- 
fore referral) some other form of therapy, 
in comparison with those patients treated 
by P* alone in the series of Lawrence et 
and Reinhard e¢ al.*! (Tables 1 and 
II). 

Other causes of bias can be found in some 
of the series presented: failure to treat all 
patients, arbitrary deletion of cases of un- 
usually short duration or loss of large num- 
bers of cases to follow-up. The footnotes to 
the tables attempt to indicate such in- 
stances. 

Finally, the natural variability of the 
disease produces fairly large standard 
errors of log-mean survivals. To avoid 
being misled, a statistical comparison of 
different series must be made in terms of 
the log-means and the standard errors of 
such differences, not in terms of the sur- 
vival in years corresponding to these log- 
arithms. Such statistical comparisons 
should be made only after the reader is 
satisfied that clinical conditions of selec- 
tion, follow-up and available methods of 
therapy are comparable. 


Examination of the P (x?) column of Tables I-Iv 
will show that the mathematical assumption that 
the logarithms of survival times are normally dis- 
tributed fits the individual series studied. The prob- 
ability of as bad a fit as that observed is usually well 


N umber | Logarithms o of 
Cases Ww ith Lost* or 
Re Dura- Alive at | 09 15.9% 84.1% Mean s Mean _ s5Seri« 
viewed tion Report | 5 
24 6 2.07 4% 3-79 0.315 0.0604 0. 264 
862 1.42 0.63 3.19 | 0.152 0.0379 0.352 
| 143 8 2.34 1.21 4-54 0.370 0.0943 0.287 
_| 
| 31 13 | 0.819 0.19 3.46 |—0.087 0.125 0.626 
| | 
49 49% 14 E 2. 64 6.25 | 0.421 0.0587 0.375 
| 
| 528 24 9 | 1.57 0.47 5.26 | 0.196 0.114 0.525 
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Chronic Granulocytic and Lymphocytic Leukemia 


TaBLe 


Tre: atment | 
Kv Filter Distance juncts POA)INIt | P 
Site (peak) mm. cm. } 
See Table 1 ie 8% 
‘liver and Spleen No data No data | No data — 8% 
“Guleen only, radium 2.0-3.0 Pb 4.0 100-200 mg x 7-10 days/course to WBC. “Ne data ~~ 6% 
he +some rubber 6—12 hr. ‘daily 20-30 M. Repeated at 
about yearly intervals | 
See Table 1 | | —_ 6% 
‘to x-ray? 200 1.0 Cu-1.o Al No data Min. to produce Repe: vated only after signs | Total body roentgen irra- — 0.1% 
remission and symptoms of active diation (HVL 1.5 mm. 
disease reccurred Cu), Fowler’ sol., 
Blood: Fe, Vitamin 
Local x- (1§-20 125 0r 200 2.0 6.0 Al or No data 50 > 1-5 Xweekly to monthly | Total body roentgen ir- 43% 
cm? fields) 0.25-2.0 Cu to control radiation 


*+ See notes to Table I. 
t Probability of a chance difference between log-means shown and log-mean of 228 cases of granulocytic leukemia—r.65 y 
: The data presented above are the early results in this clinic. Author describes his modern treatment, as of 1949, in some ‘detail but, unfortunately, does not give 
data on recent therapy. Above data may underestimate his present results. 
‘Includes 2 patients with chronic lymphocytic leukemia. 
# Twenty-one cases “too advanced for irradiation,” no follow-up on 6. These 27 cases deleted since no data supplied. This series also includes 1 patient 13 yr., 1 


patient 19 yr. survival. 


In air. 


above the 1 per cent level at which this assumption 
would be questioned. Graphic confirmation of this 
result can be found by comparing theoretical curves 
superimposed on histograms of actual data in Figures 
1 to 3. It will be noted that the principal deviations 
from expectation which decrease P (x?) are in the 
zones under one year and over seven years, as would 
be anticipated from the preceding discussion. Since 
the authors usually report data only to the nearest 
year, x? analysis of such skewed data is handicapped 
by this inappropriate zoning. 

Examination of P (x?) values for goodness-of-fit 
of the theoretical curves of Figures 5 and 6, for all 
cases of lymphocytic and granulocytic leukemia after 
onset of disease, shows that values for the “dead 
cases only” deviate markedly from the expected 
curves, i.e., P<o.oo1 for this bad a fit. As previously 
pointed out, selection of “dead patients only” tends 
to distort the distribution of survival times by fic- 
titiously adding to the short-lived group and sub- 
tracting from the long-lived group. This result is not 
surprising in view of the above discussion of all 
sources of error. 

By rezoning data into two year intervals, P (x?) 
values rapidly become more acceptable. Since P (x?) 
should not change if our data are above suspicion, 
this result implies that at least some total survival 
figures are accurate only to the nearest two years. 

It may also be postulated that the earliest and 
latest series are so unlike in therapeutic armamen- 
tarium that combination is unjustified. The overlap 
of the individual distributions speaks against this, 
but those familiar with the treatment of leukemia 
should weigh this decision on clinical as well as sta- 
tistical grounds. 

The fit of the curves for duration after therapy are 


P (x?) x20 per cent for granulocytic, ~2 per cent for 


lymphocytic. 


The log-normalmodel evidently fits the 
data of the individual series but fails to 
fit the data of Figures 5 and 6. In view of 
the unavoidable sources of error previously 
mentioned, we feel that the log-normal 
model is a clinically satisfactory tool for 
representation of all survival data pre- 
sented in this review. The alternative is to 
fit empirical probability plots to the data 
for all dead patients shown in Figures 5 and 
6. Mathematical fitting and integration of 
such a curve is a formidable task, probably 
disproportionate to the end result. 

Before comparing log-means by the 
usual test of significance, it is desirable to 
know the distribution of means. As antic- 
ipated, the log-means approximate a nor- 
mal distribution, as shown in Figure 4. 
Statistically valid comparison of mean log- 
arithms of survival time can thus be made 
by the usual tests for significance of dif- 
ferences. 

All the data on survival after onset of 
lymphocytic and granulocytic leukemias 
have been combined. Figure 5 shows the 
distribution curves for 1,090 patients with 
granulocytic leukemias, 685 with lympho- 
cytic leukemia. Table V presents the re- 
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Fic. 4. Distribution of the median (log-mean) total 
survival time of patients with lymphocytic and 
granulocytic leukemia. Note that lymphocytic 
and granulocytic median survivals are scattered 
equally through the entire range. There is no evi- 
dence that these median values are not normally 
distributed. The central value of this distribition 
corresponds to 2.69 years. 


sults of this and similar analyses. The dis- 
tributions for these two types of leukemia 
overlap almost completely. The times re- 
quired for 50 per cent of these patients to 
die (log-mean) are 2.70 years for all pa- 
tients with granulocytic leukemia {2.58 
to 2.83 years}, and 2.77 years for those 
with lymphocytic leukemia {2.59 to 2.95 
years}. Since these log-means and standard 
deviations are identical, within the limits of 


- CHRONIC LYMPHOCYTIC LEUKEMIA 
685 PATIENTS 
CHRONIC GRANULOCYTIC LEUKEMIA 
1090 PATIENTS 


GRANULOCYTIC TOTAL DURATION 


Lymphocytic 


YEARS 


20 Granulocytic 


% DEAD IN EACH INTERVAL 


LYMPHOCYTIC 


050102 051 20 30 40 50 60 70 80 90 95 98 99 
CUMULATIVE % DEAD 

Fic. 5. Total duration from onset of symptoms to 
death of patients with chronic granulocytic and 
lymphocytic leukemia. There is no evidence for 
difference in the prognosis for survival in these 

two diseases, either in central values or for the 

proportion who survive unusually long or short 

periods. 
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Fic. 6. The best estimate of prognosis for total dura- 
tion of survival in either granulocytic or lympho- 
cytic leukemia. The calculated prognosis based 
on 1,802 dead patients is that 2.48 years are re- 
quired for the first 50 per cent to die, in contrast to 
2.65 years if the effects of living patients are in- 
cluded. This difference is significant at the 1 per 
cent level. 


their precision, it may safely be concluded 
that no difference in prognosis between the 
patients with lymphocytic leukemia and 
with granulocytic leukemia is demon- 
strated. 

The data for all 1,978 patients* have 
been combined in Figure 6. The time re- 
quired for 50 per cent of the patients to die 
is 2.65 years {2.59 to 2.69 years}, statis- 
tically identical with the log-mean for 
either all lymphocytic or all granulocytic 
leukemias. This is probably the best base 
line available for presenting future com- 
parisons of total survival from onset of 
symptoms to death. 

Similar figures calculated from survival 
times of the 1,802 dead patients show, for 
the corresponding 50 per cent survival 
times, 2.55, 2.42 and 2.48 years, all signif- 
icantly different (P=0.045, 0.002, 0.006 
respectively) from their counterparts for 
the total group (2.70, 2.77 and 2.65 years). 

To establish that the 50 per cent survival 
time of 2.65 years for 1,978 patients is not 
dictated by any one series of patients, refer 
to Figure 4. This distribution of the 32 

* Includes 203 cases of Miiller and Poppe‘ in which no dis- 


tinction between lymphocytic and granulocytic leukemia is made 
in their histograms of survival times. 
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equally weighted log-means of each series 
shows a mid-point of 0.428 (2.69 years), 
satisfactorily agreeing with the analytical 
solution (2.65 years) depicted in Figure 6. 

A plot of the log-mean of each of the 32 
series against the approximate middle date 
of each study was made. The correlation 
coeficient of these badly scattered points 
was +0.37. The probability that this 
correlation coefficient differs from zero is 
only 0.14. This low correlation of question- 
able statistical reliability between log-means 
and time suggests that, a// investigators 
considered, there has been no remarkable 
improvement in the treatment of leukemia 
over the past fifty years. 

If, however, one takes all P* treated pa- 
tients shown in Figure 7 (the series of 
Lawrence ef Reinhard ef 
Friedell and Storaasli,!* and Doan e¢ a/.,") 
the times for 50 per cent of the patients to 
die with lymphocytic, granulocytic or 
combined types of leukemia are: 3.20 
{2.99-3.62} years, 3.08 {2.71-3.52} years 
and 3.29 {3.03-3.59} years, respectively. 
The probabilities that these log-means 
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Fic. 7. Distribution of total survival times of 33 


patients treated with P*. Some of these patients 
also received, before or as adjuncts to P®, other 
forms of radiation therapy. There is no evidence 
to show that P* is more effective in lymphocytic 
than in granulocytic leukemia. The first 50 per 
cent of these patients are dead in 3.3 years. This 
is significantly better (at the 1 per cent level) than 
the results of all radiation treated patients, 50 per 
cent dead at 2.65 years. 
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Fic. 8. Duration of survival from beginning of 
therapy to death in patients with chronic granu- 
locytic and lymphocytic leukemia. There is no evi- 
dence for difference in the prognosis for survival 
in these two diseases, either in central values or 
for the proportion who survive unusually long or 
short periods. 


differ by chance alone from the correspond- 
ing base line figures of 2.70, 2.77 and 2.65 
years are only 0.01, 0.07 and 0.001. Thus 
despite overlap of the distributions, we 
accept the conclusion that, as a group, the 
P® survivals are better than the total 
experience of the literature. 

Such statistics suggest, but do not 
“prove,” that P* alone is responsible for 
the improved prognosis. Not all patients 
were treated with P® alone and no com- 
parable control series is available. The re- 
sults of Arendt and Gloor' or Bethell’s® 
roentgen-ray series of lymphocytic leuke- 
mia are not different (P=o0.05) from this 
group. The important fact to be noted is 
that the prognosis for the patient with 
leukemia is improved with the fofa/ care 
given these patients. 

In many instances it will be desirable to 
compare also the results of therapy in 
terms of survival after beginning of treat- 
ment. The available data from the liter- 
ature are summarized in Tables 111, 1v and 
v, and Figures 3, 8 and 9. The clinical 
circumstances of these data seem somewhat 
unsatisfactory. Inspection of Tables m1 and 
1v will show most of the data except that 
of Hamann,” to originate from the period 
of the 1930’s or earlier. If one presumes that 
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TaBLe IV 
CHRONIC LYMPHOCYTIC LEUKEMIA—-DURATION AFTER THERAPY 
A | Number Years to Death for | Logarithms of 
ue 
thor | Period Authors | Hospitals | Cases With Lost*or sat 
No. Re- Dura- Alive at 0% 15.9% 84.1% Mean s Mean {4 
| viewed tion Report 
I 1920- McAlpin et al. | Presbyterian, N. Y., Vander- 23 7 | 1.06 ©.339 3-32 0.025 one 
1930 | | bilt Clinic | 
2 1905 | Vogt® Medizinischen und  Poli- 65 — | 1.29 0.573 2.89 0.109 
1935 |  klinik, Tubingen, Ger. 
3 | -_ | Harrison and Reeves’ | Duke Univ. Hosp. 15 3 | 0.748 0.268 2.09 |—0.126 0.134 
| 1939 | 
4 | 1931- | Medinger and Craver® | Memorial, N. Y. 72 - 2.08 ©.775 5.59 | 0.318 0.0525 
| 1940 
5 1929- Hamann”! Billings Hosp., Univ. of Chi- 525 52 21 | 2.59 0.893 7.50 | 0.413 0.0751 
1945 cago 
6 1930- Videbaek* Radium Center, Copenhagen, 7668 714 — | 1.56 0.649 3-73 0.192 0.0442 0 
1945 Denmark | 
7 Widmann Pennsylvania General 587 24 12 | 2.16 0.695 6.70 0.334 0.113. 
194 | 
Combined Granulocytic and Lymphocytic 
8 1914- Dale's University Clinic® Oslo, Nor- 528b 52 1.01 0.354 2.82 0.003 0.0621 6 
1928 way 
1928- 59 45 0.361 2.30 |—0.041 0.0606 0. 
1936 | 
1914- | 9784 0.968 0.358 2.62 |—0.014 0.0438 
1936 | 


the patient seeks the physician because of 
the symptoms or complications of his dis- 
ease, the period of treatment represents the 
more critical period of his disease. Recent 
advances in both radiation therapy and 
internal medicine should most strongly 
influence duration after treatment. The 
survival time after beginning of therapy for 
the 50 per cent of 651 patients reviewed was 
1.56 {1.44 to 1.70} years. We believe that 
this figure is perhaps too low for present 
clinical conditions and suggest that com- 
parisons with this figure be made with this 
possibility in mind. Again, no difference 
(P=0.05) in prognosis for survival of pa- 
tients with lymphocytic or granulocytic 
leukemia was noted. 

To recapitulate the results of this re- 
view, the log-normal distribution of sur- 
vival time fits the observed data after 
onset of therapy and provides a reasonable 
clinical approximation of total duration. 
Fifty per cent of patients with either 
lymphocytic or granulocytic leukemia sur- 
vive less than 2.65 years after onset of 
first clinical symptoms, or about 1.6 years 
after onset of therapy. Our distribution 
predicts that 22 per cent will survive longer 


than five years after first symptoms, 6 per 
cent longer than ten years and about 0.8 
per cent twenty years or more. 


III. COMPARISON OF RESULTS OF TITRATED* 
REGULARLY SPACED RADIOACTIVE 
PHOSPHORUS] OR TOTAL BODY 
ROENTGEN THERAPY WITH 
THOSE OF OTHER METHODS 


Osgood* has outlined this treatment 
method in detail in a previous publication 
and has presented his preliminary results. 
The results of this therapy applied to 102 
patients with chronic lymphocytic leu- 
kemia and 61 patients with chronic granulo- 
cytic leukemia will be presented in a forth- 
coming report* by Osgood and Seaman. 
This section will provide a brief follow-up 
on the first series of 58 patients applying 
the analytical techniques of the previous 
section to these data. 


* Term used metaphorically by Osgood to describe the adjust- 
ments in dose and interval necessary in determining that dose 
and interval which, regularly repeated, maintain optimum status. 

t The radioactive phosphorus used in this investigation was 
supplied by Clinton Laboratories, Knoxville, Tennessee, and by 
Carbide and Carbon Chemicals Division, Union Carbide and 
Carbon Corporation, Oak Ridge, Tennessee, on authorization 
from the Isotopes Division, United States Atomic Energy Com- 
mission. 
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Table 1 
details. See 
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X-ray, NO 
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tai body, no 


+ See notes 
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Sixteen case: 
Data from 
No data giv 
For total di 
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TABLE 1V—Continued 


Treatment | 
v. Filter Distance Adjunct P(x2)[N]f | P Diff.t 
site (peak) mm. cm. 
Table 11 3% 
details. See notes to Table 11 | an 0.0% 
Table 1 | = 0.5% 
Table 1 | ao 6% 
Table m1 1% 
al x-ray, no details gb 
Table mm 10% 
al x-ray, no data | 
tal body, no data 80 Isr Daily to body alt. front and back, | 


less head and genitals 


+ See notes to Table 1. 

Probability of a chance difference between log-means shown and log-mean of 325 cases of lymphocytic leukemia—1r.7o yr. 

Sixteen cases lost to observation and 5 living are all calculated as living as of last visit. 

Data from Videbaek’s Fig. 3. Two acute cases deleted per personal communication. Time is from data of diagnosis. b 10 of 76 patients had cutaneous carcinoma. 

No data given on 25 cases “too advanced for irradiation”’ or 9 cases ‘no follow-up.” 

For total duration, see report of Miiller and Poppe, item 16, Table 1. 33 gran., 19 lymph. ° Dale did not report duration on 14 living patients hence this log- 

non dead cases only is probably a low estimate of his final results. Of the 59 patients, there are 36 gran., 23 lymph. leukemia. 4 For purposes of this survey, these 
mbined since P of chance difference of log-means <5 per cent. 


The clinical details of each of the a few weeks. The validity of this impres- 
original 58 patients treated only with total sion will require additional experience be- 
body irradiation are given in the original fore it can be fully evaluated. 
paper in his Tables 8, 9 and 10.* Irradiation A second therapeutic improvement now 
was given usually by intravenous P®, but a used by Osgood and Seaman“ is the use of 
few early cases treated with total body ACTH? or cortisonet for the control of 
roentgen irradiation have been continued acquired hemolytic anemia. Ross, Crockett 
on this regimen. The proportion of total and Emerson have demonstrated that 
time after onset of therapy spent at the pa- hemolysis is a common mechanism for 
tient’s usual occupation is 85 per cent for production of anemia in leukemia and 
this group. lymphoma. Berlin? has emphasized the 

Two changes in the therapy of leukemia frequency of this complication in both 
have been made since the previous pub- lymphoctyic and granulocytic leukemia, 
lication. The first of these is to use higher not only in its clinically obvious form but 
doses, in some cases over 5 mc. weekly, of also as an occult type detectable only by 
P® for patients in the terminal stages of the use of survival studies on trans- 
chronic granulocytic leukemia. One gains fused erythrocytes. Since only one of the 
the impression that such patients survive 58 patients in this group has been treated 
longer in the face of a blood picture with with these agents, cortisone or ACTH can 
overwhelming numbers of blast cells which — scarcely be a factor in the results obtained. 
usually indicate a duration of illness of only Figure 10 and Table v1 show the pre- 

dicted course for this series of 58 patients, 
with final total asedens nana follows: Patient CLG of which 28 were still living at the last visit 


at) 40 months, CLG 20(16) 40 months, CLL 10(12) 44 months, before January I, 19§2. All those living 
-L 38(15) 42 months. Present status (January 1, 1952) of all 7 


a patients will be obtained by adding 18 months to the dura- t Supplied through the generosity of Armour and Company. 
i 


on of each of the 28 remaining surviving patients. t Supplied through the generosity of Merck and Company. 
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TABLE V 


DURATION OF SURVIVAL IN CHRONIC LEUKEMIA. COMBINED EXPERIENCE FROM THE LITERATURE FOR THE RE- 
PORTING PERIOD CA 1925-1951. SEE FIGURES §, 6, 7, 8,9 FOR DISTRIBUTIONS, DATA BELOW PROBABLY PROVIDE 
BEST BASIS FOR COMPARISON WITH PRESENT METHODS OF THERAPY 


Number of Loga- 


Item Type of Patients Years to Death for Mean rithmic . ve 
No. Leukemia ————— (m) Standard 
‘vine Total E tion Items Table 
Living Tota Ist 50% 15.9% 84.1% ‘rror (Sm) 
DURATION AFTER THERAPY 
All Radiation Treated Patients 
1  Granulocytic 48 228 1.65 0.76 4-54 0.218 0.0309 0.439 1-6 
2 Lymphocytic 45 325 1.70 0.60 4-83 0.231 0.0259 0.453 — 1-7 Iv 
3. +Both 93 651 1.56 0.57 4.28 0.193 0.0182 0.438 Above plus 8 itv 
Dead Patients Only 
4 Granulocytic — 180 1.43 0.54 3-73 0.154 0.0316 0.418 10% [5] 
5 Lymphocytic — 281 $643 0.55 3595 0.156 0.0257 0.418 2% [7] 
6 Both 558 1.43 0.55 0.0185 0.418 1% [8] 
DURATION AFTER ONSET OF FIRST SYMPTOMS 
All Radiation Treated Patients 
7  Granulocytic 110 1090 2.70 1.26 5.81 0.432 0.0107 0.332 I-16 I 
8 Lymphocytic 66 685 2.77 6.28 0.442 0.0142 0.356 I-15 
9 Both 176 1978 2.65 ee 6.11 0.423 ©.00812 0.363 — Above plus 16 su 
Dead Patients Only 
10 Granulocytic — 980 2.56 1.20 5.41 0.408 0.0109 0.325 [8] 
11 Lymphocytic — 619 2.58 1.16 B98 0.411 0.0146 0.347 1% [8] 
12 Both — 1802 2.48 1.10 5.60 0.394 0.00834 0.354 <1% [8] 
Treated Patients 
13. Granulocytic 48 193 3.29 1.74 6.21 0.517 0.0209 0.276 II-12-13-14 I 
14 Lymphocytic 39 137 3.33 1.51 6.43 0.494 0.0282 0.314 12-13-14 I 
15 Both 87 330 3-29 1.58 6.87 0.518 ° 


.O186 0.319 


have been observed after initial treatment tion from onset of first symptoms to ther- 
for periods of at least twenty-four months. apy follows a log-normal distribution for 
From this analysis, we see that the dura- all 163 patients now under treatment by 
Osgood and Seaman. The first 50 per cent 


M of these patients were seen within 0.77 
Bhuvine {0.63-0.84} year after first definitive symp- 
toms. No comparative data on duration 
§ 20 of symptoms before treatment could be 
7 ee assembled from the literature surveyed. 
. 129" For the 58 patients, the predicted sur- 
S vival time for the first 50 per cent to die 
al “6 sails after beginning of treatment is 2.5 {1.8- 
plus LYMPHOCYTIC 1 
amen 3.3} years. The predicted total survival for 
DURATION 5 THERAPY the first 50 per cent from onset of symp- 
toms to death is 4.8 {3-5-6.8} years. The 
% probability that these estimates differ by 


Fic. 9. Best estimate of prognosis for duration of chance alone from the corresponding esti- 
survival from beginning of therapy to death in mates assembled from the literature are: 
either granulocytic or lymphocytic leukemia. The for total duration 4.8 vs. 2.65 years, 
calculated prognosis, based on 558 dead patients, p <0.001; for total duration of P® treated 


is that 1.43 years are required for the first 50 per . vale ‘ 
n 3.29 years, Po.02, dura- 
cent to die, in contrast to 1.56 years if the effects patients, 4.8 vs. 3.29 years, 4 


of living patients are included. This difference is 10M after therapy 2.5 vs. 1.56 years, 
significant at the 5 per cent level. P <o.o1. These data then clearly indicate 
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TABLE VI 


DURATION OF SURVIVAL IN OSGOOD AND SEAMAN’S ORIGINAL 58 PATIENTS WITH CHRONIC LEUKEMIA, TREATED 


BY TITRATED, REGULARLY SPACED, TOTAL BODY IRRADIATION, EXCEPT 


AS NOTED, VALUES SHOWN ARE ALL 


PREDICTED ULTIMATE SURVIVAL TIMES WHEN ALL PATIENTS ARE DEAD 


Number of Loga- Stas Probability of Chance 
Patients Years to Death for M rithmic ~~ Difference, P, 

of Leukemia — — - can Standard ne Noted for Corre- 
iving Tota Ist (0% 15.9% 84.1% Error om sponding Items 
(Sm) in Table v 
DURATION FROM FIRST SYMPTOMS TO THERAPY 
I Both 163 0.77 0.22 2.72 —0o.114 0.0429 0.548 
DURATION AFTER THERAPY 
2 Granulocytic 6 20 2.67 0.98 7.31 0.427 0.113 0.437 
3 Lymphocytic 22 38 I.go 0.57 6.44 0.282 2.093 0.527 
4 Both (1 Jan. ’52) 28 58 3:45" 1.02 5.94 390 0.0639 0.384 P<0.007=item 3 
TOTAL DURATION AFTER ONSET OF FIRST SYMPTOMS 

Granulocytic 6 20 4.53 1.68 10.2 0.616 0.0927 0.391 P<0.024=item 7 
6 Lymphocytic 22 38 5.18 2.12 12.6 0.714 0.0825 0.387 P<o.oo1=item 8 
7 Both (1 Jan. ’52) 28 _ 58 4.84* 1.76 13.4 0.685 9.0693 0.441 P<o.oo1=item 9 

Previous Maximum Likelihood Solutions 

8 Both (1 July 51) 29 58 4.81 1.54 15.1 0.683 0.0763 0.496 
9 Both (1 July ’50) 32 58 4.36 1.53 10.2 9.639 0.0728 0.454 


By Applying the Distribution of Item 4 to 


a Distribution of Item 1 for: 


10 (Hypothetical Cases) I ,000 3-90 1.56 12.0 -a Graphical Solution— 
Dead Patients Only 
II Both (1 Jan. ’52) 30 1.94 0.88 4.27 0.287 0.0652 0.343 
If All Patients Dead as of Last Visit 
12 Both (1 Jan. ’52) 58 3.07 1.38 6.84 0.487 0458 0.348 


* Note that the 95% Confidence Limits for total duration (4.84 years) are 3.5 to 6.7 years; for survival after therapy (2.45 years) 


are 1.82 to 3.32 years. 


a longer survival of patients treated as de- 
scribed by Osgood and Seaman.” 

The reliability of these predicted survival 
times is contingent on the assumption that 
time of death of those now living will follow 
the log-normal distribution. The premature 
development of radiation resistance by 
the relatively low level, nearly continuous 
radiation of P*? would artificially shorten 
the course of the most chronic cases. This 
has not been observed over the past five 
years. This factor could truncate the upper 
end of the final distribution of survival 
times. 

The histogram of Figure to shows that 
the predicted curve appears a reasonable 
fit. Verification of the median survival of 
this series cannot be made until after two 
years from this writing since some of the 
living patients have been observed only 
two years from onset. Similarly, chi-square 
test of fit of the log-normal model cannot 


yet be made. 

The application of the maximum likeli- 
hood technique to a series with such a high 
proportion of living patients may be ques- 
tioned. Reference to items 8 and 9 of Table 
v1 will show that estimates of the log- 
mean for the series have not changed 
significantly in the past eighteen months. 
Boag’ noted a similar stability of succes- 
sive predictions in the much more complex 
analysis of results of a series of patients 
with carcinoma. 


COMMENT 


For prediction in individual cases, it 
would be of interest to know if those pa- 
tients who survive a long time before ther- 
apy usually survive a long time after ther- 
apy, or conversely. A correlation analysis 
of the logarithms of survival times before 
and after therapy was made on the go dead 
patients of the total series (163) of Osgood 


88 Harold Tivey 


JuLy, 1954 


20r 


CIGRANULOCYTIC 
EE] LYMPHOCYTIC 


"p" Maximum likelihood 
Total duration 
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OSGOOD AND SEAMAN 
CHRONIC GRANULOCYTIC plus 
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CUMULATIVE % DEAD 


Fic. 10. Distribution of survival times in patients with chronic granulocytic and lymphocytic leukemia, 
treated by titrated, regularly spaced, total body roentgen irradiation. The first 50 per cent of all patients 
are seen by 0.9 year (distribution 4), and are predicted to survive 2.5 years after therapy is begun (B). 
These two distributions, acting independently, predict a total survival of 3.9 years (C). Data on total 
survival, calculated separately (D), predict that 50 per cent survive longer than 4.8 years, an estimate not 


different at the 5 per cent level from 3.9 years. 


and Seaman.“ The correlation coefficient 
obtained could have arisen by chance alone 
from uncorrelated data at least 40 per 
cent of the time. We may then conclude 
that the evidence is insufficient to establish 
that duration before therapy influences 
duration after therapy. 

Since survival before and survival after 
therapy appear to be independent, the 
total duration of survival can now be 
estimated independently from these two 
distributions. An approximate solution 
can be obtained by applying the distribu- 
tion on survival before therapy (m=0.77 
year) to 1,000 hypothetical cases, and then 
applying the distribution for survival after 
therapy (m=2.5 years) to this result. 
Total durations are then estimated by 
groups, cumulated and plotted on log-prob- 
ability paper. The resulting distribution of 
survival times is log-normal and shows a 
50 per cent survival time of 3.9 years, not 
significantly different from the 4.8 years 
calculated directly from data at hand on 


total survival of this group of patients. 
Theoretical probability considerations 
would indicate clearly that the 50 per cent 
total survival time is not simply the sum 
of 0.77 and 2.5 years, and the data con- 
firm this expectation. 

Comparison of items 7, 11 and 12 of 
Table vi provides an example of the type 
of sampling error that causes authors to 
underestimate the results of therapy. Note 
that if only the 30 patients dead before 
January I, 1952, are considered (item 11, 
Table v1), 50 per cent of them are dead at 
1.9 years. If we were to consider all pa- 
tients living on January I, 1952 as dead 
(item 12, Table v1) at the time of their last 
visit prior to this date, then 50 per cent 
of the entire group of 58 patients would 
survive at least 3.1 years. The estimate for 
the ultimate survival of this group is 4.8 
years for the first 50 per cent to die (item 
7, Table v1). 

The increase in survival time of patients 
treated by this method of therapy cannot 


| 
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be ascribed, at present, as due solely to 
P® or to the method of its use. Recent 
advances in internal medicine, new anti- 
biotics, adequate whole blood, etc., are all 
uncontrolled factors which should help im- 
prove the patient’s survival. The success 
indicated must be ascribed to the total 
treatment of the disease and its complica- 
tions (without divided responsibility) using 
all the agents available and not to any 
single agent or part of the treatment. 

In terms of the natural life expectation 
of the patient with leukemia, these results, 
encouraging as they are, emphasize the 
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need for continued research in the therapy 
of this disease. The median survival time 
of all white persons in the United States of 
the same age as the patients of the Osgood 
and Seaman* series was compared with 
the predicted survival time of these pa- 
tients. Approximately 20 per cent of pa- 
tients with leukemia will live less than one- 
tenth of their median survival time, Io 
per cent may live out their total median 
survival time. Fifty per cent of leukemia 
patients treated as reported by Osgood 
and Seaman* will live at least one-quarter 
of the expectation for one-half of all white 


TaBLe VII 


COMPARISON OF FRACTION OF PATIENTS SURVIVING AT VARIOUS TIMES IN LEUKEMIA AND IN OTHER DISEASES 


WHICH MAY 


AFFECT COMPARABLE AGE GROUPS. THESE FIGURES GIVEN FOR DISEASES OTHER THAN LEUKEMIA 


ARE NOT INTENDED TO CONSTITUTE AN EXHAUSTIVE SURVEY OF THE LITERATURE BUT ARE BELIEVED REPRE- 


SENTATIVE OF THE USUAL RESULTS REPORTED. 


SURVIVAL CURVES ALL CLOSELY APPROXIMATE LOG-NORMAL 
DISTRIBUTIONS AND DATA WERE READ FROM THE SMOOTHED CURVES 


Fraction Dead after 


No. Disease Remarks | Author Treatment 
Cases | 
rye. 10 yr. 
Survival after Therapy 
79 Bronchogenic carci- | Operated cases only Moore, R. L. 60 | 80 | 87 | 93°* 
noma 
588 Carcinoma of stom- | Resected cases only Pack, G. T., and Liv- | 56 | 82 | go | 96 
ach ingston, E. M. | 
1,345 | Carcinoma of breast | All primary cases McWhirter, R. 19 | 45 | 56 | 74° 
60 | Carcinomaofthyroid | All types seen Pollack, R. S. 8 | 53 | 70} 88° 
1,669 | Carcinoma of breast | 83% of all carcinoma | Clemmesen, J. 21 | 47| 60] 75° 
| in Denmark | 
$8) Malignant hyperten- | p sympathectomy Hammarstrém and | 25] 43| 53] 65 
sion Bechgaard 
58 Chronic leukemia All cases seen Osgood and Seaman} 16| 58} 78] 94 
(this study) | 
Survival from Onset of Disease 
194°} Hypertension | Keith and Wagener, | Hammarstrém and 24 | 51 | 64] 80 
| ‘Gr. 2, 3, 4, medical Bechgaard | 
R 
69 | Hypertension | BP >175/100 Blackford, J. M.,and | 25 | 57| 72| 87 
Successive cases Wilkinson, J. N. 
169 | Angina pectoris Autopsy series Zoll, Wessler and | 30| 60] 77] 87 
Blumgart 
179 | Congestive failure | Autopsy series Zoll, Wessler and | 58 | 82 | 89| 95 
Blumgart 
58 Chronic leukemia | All cases seen | Osgood and Seaman 6| 32] 52] 76 


* © Estimated survival. 


| (this study) 


| 


go Harold Tivey 


persons of their age (the median survival 
time). 

Table vir shows the chances of survival 
of patients with chronic leukemia in 
comparison with patients with some other 
common diseases of the middle and later 
years. Note the relatively good prognosis 
of the patient with chronic leukemia in 
comparison with that of those dying of 
cardiovascular disease or some of the more 
common malignant diseases. Such patients 
with leukemia certainly deserve the same 
standards of meticulous care given those 
with “curable” carcinoma or “benign” 
heart disease. 

The course of the usual patient with 
leukemia treated by any good technique of 
total body irradiation is almost completely 
pain-free and totally free of radiation sick- 
ness. Leukemia remains a fatal disease, as 
fatal as pernicious anemia before Minot 
and Mean’s discovery. It may not be too 
much to hope at this time that the present 
best methods of therapy may preserve the 
lives of a few patients until the problem of 
definitive therapy of leukemia may finally 
be solved. 


SUMMARY AND CONCLUSIONS 


(1) A survey of the generally available 
statistical methods for the analysis and 
comparison of survival data in leukemia 
has been presented. 

(2) It is demonstrated that the distribu- 
tion of survival times of patients with 
chronic lymphocytic or granulocytic leu- 
kemia, either after therapy or for total 
duration, follow asymmetric curves, badly 
skewed and do not follow the usual hat- 
shaped, normal probability curve. The 
logarithms of survival time, however, either 
after therapy or after onset of clinical 
symptoms approximate a normal distribu- 
tion. 

(3) It is demonstrated that a simplified 
“maximum likelihood” estimation method, 
developed by Lea,** could be used to cal- 
culate the logarithmic mean, standard 
error of the mean and standard deviation 
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of the series. These numbers completely 
represent all the information in the data 
and permit statistically valid comparisons 
of the results of different investigators. 
Such calculations can be made even if some 
patients are living at the time of reporting. 

(4) These techniques have been used to 
analyze the total survival from onset of 
symptoms to death of thirty-two series 
from the literature, totaling 1,978 patients 
with lymphocytic or granulocytic leu- 
kemia. Detailed results for each series are 
given. Fourteen series, totaling 651 pa- 
tients of known duration after therapy, 
have been similarly analyzed. 

(5) There is demonstrated no difference 
between the survival prospects of patients 
with lymphocytic and patients with 
granulocytic leukemia, either for total 
duration after onset of symptoms or for 
duration after therapy. 

(6) Half of such patients will die in 
about 1.6 years after onset of therapy, or 
2.65 years after onset of first clinical 
symptoms. The 95 per cent confidence 
range of this estimate is 2.55 to 2.75 years. 
Ten per cent will live seven years after on- 
set of the disease, about I per cent over 
fifteen years. 

(7) These same techniques of analysis 
were applied to the first 58 patients with 
lymphocytic and granulocytic leukemia of 
Osgood and Seaman, treated only with 
titrated, regularly spaced P*® or total body 
roentgen irradiation. Twenty-eight of these 
58 patients are still living, but the newest 
patient of the series has been observed two 
years. Maximum likelihood analysis of this 
group predicts that 50 per cent of these 
58 patients will have died by 4.8 years after 
onset of symptoms (95 per cent confidence 
range 3.5 to 6.8 years). The probability 
that the difference between 4.8 years and 
2.7 years, the 50 per cent point for all 
data in the literature, is due to chance 
alone is less than one in a thousand. If all 
58 patients were dead as of January I, 1952, 
the first 50 per cent would have survived 
3.1 years. 


| 


Von. 


(8) The influence of leukemia on the 
normal life span of the patient: is discussed 
and comparisons of survival in leukemia 
with other diseases of middle and later 
years are given. 

(9) It is concluded that the total effects 
of all improvements in both general medical 
care and specific therapy for leukemia have 
significantly improved the prognosis for 
survival of the present day patient with 
leukemia treated by titrated, regularly 
spaced P* or total body roentgen irradia- 
tion over that of the combined experience 
reported in the past twenty-five years.* 


Harold Tivey, M. D. 
3181 S. W. Sam Jackson Park Road 
Portland 1, Oregon 
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ISODOSE CURVES FOR INTRACAVITARY 
ROENTGEN THERAPY* 


By E. DALE TROUT, B.S., Sc.D., JOHN P. KELLEY, B.S., and ARTHUR C, LUCAS 


MILWAUKEE, WISCONSIN 


Fine use of roentgen rays for intracav- 
itary therapy is almost as old as roent- 
gen therapy itself. Many types of tubes and 
devices have been devised for this type of 
treatment. Often used in conjunction with 
external irradiation, it has been the subject 
of numerous publications. 

In most of these publications there is a 
noticeable lack of information as to the 
dose pattern for the small fields used in 
intracavitary therapy. Such depth dose 
information as has come to the attention of 
the authors has usually consisted of central 
axis depth doses, and in most cases this 
information is not particularly applicable 
to the techniques used in intracavitary 
work. The chief reason for this lack of pub- 
lished data probably lies in the lack of 
ionization chambers of sufficiently small 
volume to permit a series of readings across 
the small fields usually used. When a suit- 
able chamber became available, it was 
thought worth while to take complete data 
under the conditions usually used and to 
publish this information, hoping that it 
might be useful to the radiotherapist. 


INSTRUMENTATION AND EQUIPMENT 


In 1950 Turner and Newbery described a 
probe type rate meter that made use of a small 
ion chamber. Through the courtesy of Professor 
W. V. Mayneord of the Royal Cancer Hospital, 
London, one of these probes was made available 
to us in 1949 (Fig. 1). Alterations that will be 
described were made to fit the probe to our 
needs. 

The internal dimensions of the ionization 
chamber are length, 7.3 mm., and diameter, 
3.0 mm., giving a volume of 0.047 cc. The cham- 
ber is molded from air wall equivalent material 
and has a wall thickness of 1 millimeter. Since 
the chamber and probe are completely de- 
scribed in Turner and Newbery’s paper, there 
is no need to repeat other details. 


Fic. 1. Photograph of probe and rate meter. 


The probe, as described by Turner and New- 
bery, made use of two miniature triodes both 
mounted in the probe. This arrangement was 
altered to make use of a single Victoreen 
5800/VX-41A electrometer tetrode and a Vic- 
toreen Hi-Meg resistor in the probe. The second 
triode was replaced by another 5800/VX-41A 
incorporated in the amplifier chassis rather 
than in the probe. This arrangement was 
thought to retain the desirable feature of the 
balanced amplifier with some simplification of 
the probe assembly. A multi-conductor cable, 
so feet in length, was used to connect the 
probe to a direct current amplifier and power 
supply. The amplifier consisted of a 6SL7 twin 
triode connected as a single stage balanced am- 
plifier. All power supplied to the 5800/VX- 
41A’s was regulated by a 6074. The power 
supplied to the entire amplifier was stabilized 
by a saturated core stabilizer in the 115 volt, 
60 cycle line. The plate circuit of the 6SL7 
worked into a 0-100 microampere meter which, 
by means of series resistances, was calibrated 
for full scale readings of 10, 30, 60 and 100 
roentgens per minute. A circuit diagram is 
shown in Figure 2 and a parts list is shown in 
Table 1. Other than good circuit design and the 
use of precision, conservatively rated compo- 
nents, no attempt was made toward the design 
of an amplifier that would reach a zero drift 


* Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 2g-Oct. 2, 1953. 
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Fic. 2. Circuit diagram of rate meter using modified Royal Cancer Hospital probe. 


condition in a very short period of time. It was 
found that a sufficiently stable condition (plus 
or minus 3 per cent) was arrived at at the end 
of fifteen minutes and that this condition was 
maintained. This condition did not change over 
a period of a year and a half. The cost of tubes 
being negligible, the general procedure was to 
leave the instrument energized for periods of 
several weeks at a time, turning it off only 
when other work interrupted this project. 

The rate meter was calibrated against a 25 r 
Victoreen thimble chamber previously cali- 
brated at the National Bureau of Standards. 
Wavelength dependence was within plus or 
minus 2 per cent from a half-value layer of 0.5 
to 3.0 mm. of copper. At a half-value layer of 
1 mm. of aluminum, the rate meter read 8 per 
cent low when compared with the Victoreen 
chamber. Throughout the project, frequent 
checks were made in the phantom in the central 
axis and corrections applied to the rate meter 
readings to bring these in line with the Vic- 
toreen thimble chamber. The maximum correc- 
tion was II per cent required at a beam quality 
of 0.5 mm. of copper half-value layer at a depth 
of 12 cm. At a depth of 5 cm. the rate meter 
read low by a factor of 8 per cent. At half-value 
layers greater than 0.5 mm. of copper, the rate 
meter read within plus or minus 2 per cent of 
the Victoreen chamber at all depths. No correc- 
tion was necessary at the half-value layer of 0.5 


mm. of copper for depths of 3 cm. or less. It is 
felt that the resulting data are within the 
limits of usual experimental procedure and at 
the depths under consideration for this type of 
treatment well within the tolerances of clinical 
usage. 

The roentgen-ray equipment used was a 
250 kv. (peak), 30 ma., self-rectified unit, 
making use of an end-grounded beryllium win- 
dow tube having a 45° anode and an approxi- 
mately circular focal spot 15 mm. in diameter. 
The beam was continuously monitored by an 
ionization chamber permanently fixed below the 
filters. 

Data were plotted for half-value layers of 0.5, 
1.0, 2.0 and 3.0 mm. copper. The voltages and 
filters used to arrive at these half-value layers 
were: 


Half-Value Ky. 

Layer (Peak) Filter 
0.5 mm. Cu 145 0.25 mm. Cu 
1.0 mm. Cu 200 0.5 mm. Cu 
2.0 mm. Cu 220 1.5 mm. Cu 
3.0 mm. Cu 240 3.0 mm. Cu 


The phantom used was a water-filled lucite 
tank 50 by s0 by 50 cm. (Fig. 3). The probe 
was water proofed by a thin rubber sheath 
molded to conform to the shape of the probe. 
The cable entrance into the sheath was made 
water tight by ceresin wax. 
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TABLE I 


PARTS LIST FOR RATE METER MODIFIED ROYAL 
CANCER HOSPITAL PROBE 


ce Ge: 8-8 mia. 450 v.d.c. Electroly tic capacitor 

C3 20 mfd, 25 v.d.c. Electrolytic capacitor 

C4 .25 mfd, 400 v.d.c. paper capacitor 

fa O-100 microampere 3” meter 

R, 10'! ohms, Victoreen Hi-Meg 

Ro, Rg, Rio, Roz, Ros 100,000 ohms 1% 
Carbon type “x” 

R; 2000 ohms, 5 watt Sprague “Koolohm” 

Ry, Rs 35,000 ohms, 4 watt carbon 

R;z 25,000 ohms, 5 watt Sprague “Koolohm”’ 

Rg 10,000 ohms, 5 watt Sprague “Koolohm” 

Ry 270 ohms, 1 watt carbon 

500 ohms, 5 watt Sprague “Koolohm”’ 

Potentiometer, 70 K, 4 watt 

Ris, Rig megohm, watt carbon 

15 27,000 ohms, I watt carbon 

10,000 ohms, I watt carbon 

2500 ohms, 10 watt wire wound 

5000 ohms, 20 watt wire wound 

1 megohm, } watt, Continental Carbon type “x” 

.5 megohm, } watt wire wound 

.22 megohm, } watt carbon 

25,000 ohms, § watt wire wound 

Ros, Roy .5 megohm potentiometer 

R25 70,000 ohm potentiometer, 4 watt wire wound 

Rog 50,000 ohm potentiometer, 4 watt wire wound 

S1a,b Single Section, double pole, 5 position range 
switch 

T, Power Transformer, primary 110 v.a.c., 
aries 300-0- tei v. and 6.3 v. 


Continental 


second- 


The ionization chamber was remotely posi- 
tioned across the roentgen-ray field by a selsyn 
drive (Fig. 4). The chamber position was indi- 
cated on a plate glass plotting board located 
adjacent to the roentgen-ray control. Below the 
plotting board a small light source was driven 
by the master selsyn in a rack identical with 
that at the phantom. By means of this arrange- 
ment, the position of the ionization chamber in 
the roentgen-ray beam was indicated directly 
on a piece of graph paper. The depth of the 
ionization chamber below the phantom surface 
was manually adjusted and the depth indicated 
by a rod calibrated in millimeters attached to 
the ionization chamber. Readings were taken 
at increasing depths plotting across the roent- 
gen-ray field. These data were then cross 
plotted to obtain the isodose curves. Smooth 
curves were had by drawing a line within plus 
or minus I mm. of any plotted point. 

Three kinds of intracavitary specula were 


Juty, 


1954 


Fic. 3. Photograph showing water phantom with 
probe, speculum and roentgen-ray machine tube 


head. 


investigated (Fig. 5). These were: 

(1) The conventional periscopic arrange- 
ment consisting of a periscope and six metal 
cones providing field diameters of 2.0, 2.5, 3.0, 
3-5, 4.0 and 5.0 cm. With the roentgen-ray 
equipment used this provides a focus-skin 
distance of 40 cm. The cone ends are cut at an 
angle of 30° and the 4o cm. is the mid-field 
distance. The field is defined by the heavy 


Fic. 4. Photograph showing plotting board, rate 
meter and roentgen-ray control, 
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Fic. 5. Photograph of three types of specula used. 


brass cone base and the thick brass walls of the 
cylindrical cone. 

(2) The conventional arrangement making 
use of a heavy adapter plate and plastic specula 
with a heavy diaphragm at the base of the 
specula. The commercially available set used 
for this study consists of three speculum bases 
for cylinders having outside diameters of 3.6, 
3.8 and 4.0 cm. Plastic cylinders are provided 
which, with the equipment used, gave focus- 
skin distances of 24.0, 25.0 and 26.5 cm. at the 
center of the field. 

(3) An expanding speculum designed by the 
tate Dr. Arthur W. Erskine. This arrangement 
makes use of a four-bladed expanding speculum 
giving a rectangular field having maximum 
dimensions of about 4 by 5 cm. This arrange- 
ment gave a focus-skin distance of 27 cm. 


EXPERIMENTAL DATA FOR 
METAL SPECULA 


Isodose data were taken for the six metal 
specula or cones at the four half-value 


layers listed above. Since clinical practice 
usually calls for the cones to be inserted 
into a body cavity surrounded by tissue, 
they were immersed in the phantom to a 
depth of 4 inches. Water was prevented 
from entering the speculum by means of a 
thin rubber diaphragm stretched across 
the mouth of the cone. Repeated checks 
indicated that there was no differences in 
the values obtained with the metal cones 
either inserted into the water or brought 
just in contact with the surface of the 
water. This applied to both the values in 
the field and those for radiation outside 
the field. The results are shown in Figures 
6 to 29. 

Wherever possible, the central axis data 
have been compared with published data. 
Good agreement was had for the § cm. 
diameter fields at the four half-value layers 
investigated. For smaller fields, results are 
fairly consistent with published data at the 
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Fic. 6. Isodose curves, 
conventional _ metal 
cone, half-value layer 
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focus-skin _ distance, 
2.0 cm. diameter field. 
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Fic. 8. Isodose curves, 
conventional metal 
cone, half-value layer, 
0.5 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.0 cm. diameter field. 
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7. Isodose curves, 
conventional metal 
cone, half-value layer 
0.5 mm. Cu, 40 cm. 
focus-skin _ distance, 
2.5 cm. diameter field. 
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0.5 mm. copper half-value layer. Agree- 
ment is not so good at the higher half-value 
layers at the shallower depths. Considering 
all the variables and problems involved in 
a study of this kind, agreement is remark- 
ably good and is felt to be well within the 
limits of clinical application. 

The application of isodose data always 
involves the process of getting from a dose 
measured in air to the surface dose. This 
involves multiplying the air dose by a 
backscatter factor greater than unity to 
arrive at the surface dose, which is the 100 
per cent value for the isodose curve. To one 
who has never attempted this, the deter- 
mination of the difference between an air 
and surface dose may seem to be a relative- 
ly simple procedure. Anyone who has ever 
done it realizes how difficult it really is. The 
difficulties were increased here by the fact 
that the cone was immersed in the phan- 
tom. Readings were taken by pressing the 
ionization chamber up into the rubber 
membrane until it was approximately half 
submerged. Similar data were taken using 
a phantom of the tissue equivalent material 
known as Mix D and described by Jones 
and Raine. Using both arrangements, 
determinations were made approaching 
the surface and extrapolating to zero. All 
these determinations were repeated using 
the Victoreen thimble chamber. The results 
were no worse than might be expected by 
an experienced investigator. They are re- 
produced in Table m as the backscatter 
factor, that being the number by which 
the air dose is multiplied to obtain the 
surface dose. A comparison of our data 
with those of some other published data 1s 
shown in Table 111. 

For some work the center line depth dose 
may be useful. This has been set up follow- 
ing the system used in “Physical Founda- 
tions of Radiology” by Glasser, Quimby, 
Taylor, and Weatherwax and in Supple- 
ment § of the British Fournal of Radiology. 
Such an arrangement shows the area of the 
field in square centimeters, the diameter of 
the circular field corresponding to that 
area, the air dose corresponding to a 100 
roentgen surface dose, and the backscatter 
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TABLE II 


BACKSCATTER FACTOR TABLE, METAL SPECULA 


Field Diameter 


Half- 

Value 

Layer, 
mm. Cu 


2 2.5 3-5 4-0 §.0 
Backscatter Factor 

0.5 108 3.33 3.13 

1.0 1.09 I.12 1.14 1.16 1.18 1.22 

2.0 3.07 1.09 3.3% FL 

3.0 1.05 1.07 1.09 1.10 1.12 1.15 


factor by which a dose measured in air must 
be multiplied to arrive at the surface dose. 
This information is found in Tables rv, v, 
VI and vil. 


EXPERIMENTAL DATA FOR 
PLASTIC SPECULA 


The use of a plastic speculum, usually 
made of bakelite, is predicated on the idea 
that by using a speculum wall relatively 
transparent to the radiation the irradiated 
field will be larger than that defined by the 
diameter of the speculum. To obtain real- 
istic data, the plastic speculum must be 
immersed in the phantom. This is necessary 
because the effective diaphragm which 
determines the shape of the isodose curve is 
made up of the speculum wall plus the 
surrounding tissue. The speculum wall is 
approximately tissue equivalent, hence 


TaBLe III 


COMPARATIVE BACKSCATTER FACTOR TABLE, 
METAL SPECULA 
Half-Value Layer—mm. Cu 


Field 
ter . 
Glas- Glas- 
cm. Our Our 
Mabbs ser, Mabbs ser, 
Data Data 
et al. et al. 
Backscatter Factor 
2.0 1.08 1.07 1.08 1.09 1.08 
256 1.09 — 
3.0 3.33 0132 
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Fic. 10. Isodose curves, 
conventional metal 
cone, half-value layer 
0. mm. Cu., 40 cm. 
focus-skin _ distance, 
4.0 cm. diameter field. 


10 


Fic. 12. Isodose curves, 
conventional _ metal 
cone, half-value layer 
1.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
2.0 cm. diameter field. 
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Fic. 11. Isodose curves, 
conventional metal 
cone, half-value layer 
0.5 mm. Cu, 40 cm. 
focus-skin _ distance, 
5.0 cm. diameter field. 


Fic. 13. Isodose curves, 
conventional metal 
cone, half-value layer 
1.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
2.§ cm. diameter field. 
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TABLE IV 


CENTER LINE DEPTH DOSE, METAL SPECULA 


Area of field, cm.? 2.8 4.8 
Diameter, cm. 2.0 2.5 
Air Dose 93 go 
Backscatter Factor 1.08 1.11 
Depth—cm. 
° 100 100 
I 84 85 
2 67 69 
3 53 55 
4 43 45 
5 34 36 
6 27 29 
7 22 23 
8 17 19 
9 14 I$ 
10 II 12 
II 
12 


accounts for a relatively small part of the 
total effective diaphragm. No evaluation 
of the effective field size can be had by 
taking a roentgenogram with the cone tip 
in contact with the film or by taking ioniza- 
tion data across the field unless this type of 
speculum is immersed in the phantom. 
Since it was thought that some evaluation 
of this type of specula may have been done 
without considering this matter, isodose 
curves were plotted for 30, 50 and 70 per 
cent under both conditions for the four 
half-value layers studied. Where the 
speculum was immersed in the phantom, 
a thin rubber membrane was used to pre- 
vent the water from entering the speculum. 
The speculum was immersed to a point 
just below the metal collar. The results 
are shown in Figures 30, 31, 32 and 33. 
From these it will be seen that the di- 
aphragming effect of the tissue is consider- 
able and affects both the depth and the 
shape of the isodose curve. As a result of 
this study the specula were immersed in 
the phantom for all subsequent data. 
Since the variation in the diameter from 


HVL o.5 mm. Cu, 40 cm. FSD 


9.6 
3-0 3+5 
88 87 

1.13 1.15 


Per Cent Depth Dose 


100 100 
86 88 
71 73 
57 59 
46 48 
37 39 
3° 3 
24 2 
20 21 
16 17 
13 3 
IO Il 

cM 100% 


OIA. 
METAL SPECULUM 


lic. 14. Isodose curves, 
conventional _ metal 
cone, half-value layer 
1.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.0 cm. diameter field. 


Jury, 1954 
12.5 19.6 
4.0 5.0 
85 83 
100 100 
89 
74 79 
60 64 
49 53 
40 43 
32 35 
26 29 
21 24 
17 2 
14 16 
12 3 
10 II 
cM 100% 
5 
19 
| 
is 
HVL-LOMM CU 
FSO-40 CM 


FIELD-3.5 CM DIA 
METAL SPECULUM 


Fic. 15. Isodose curves, 
conventional metal 
cone, half-value layer 
1.0 mm. Cu, 40 cm. 
focus-skin _ distance, 


3.5 cm. diameter field. 
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Fic. 16. Isodose curves, Fic. 17. Isodose curves, Fic. 18. Isodose curves, Fic. 1g. Isodose curves, 


conventional metal conventional _ metal conventional _ metal conventional _ metal 
cone, half-value layer cone, half-value layer cone, half-value layer cone, half-value layer 
1.0 mm. Cu, 40 cm. 1.0 mm. Cu, 40 cm. 2.0 mm. Cu, 40 cm. 2.0 mm. Cu, 40 cm. 
focus-skin distance, focus-skin distance, focus-skin distance, focus-skin _ distance, 
4.0 cm. diameter field. 5.0 cm. diameter field. 2.0 cm. diameter field. 2.5 cm. diameter field. 


TABLE V 
CENTER LINE DEPTH DOSE, METAL SPECULA 


HVL 1.0 mm. Cu, 40 cm. FSD 


Area of field, cm.” 


3 4.8 7.3 9.6 12.5 19.6 
Diameter, cm. 2.0 2.§ 3.0 2.5 4.0 5.0 
Air Dose 92 go 88 86 85 89 
Backscatter Factor 1.09 1.12 1.14 1.16 1.18 1.22 
Depth—cm. Per Cent Depth Dose 
Oo 100 100 100 100 100 100 
I 86 88 go gI gI 92 
2 71 74 76 79 80 82 
3 58 60 63 66 68 72 
4 47 50 52 54 56 60 
5 39 41 43 45 47 50 
6 32 34 35 37 39 42 
7 26 27 29 3 33 35 
8 21 33 24 26 29 30 
9 17 19 20 21 23 25 
10 14 1§ 16 17 19 2 
11 11 12 13 14 15 17 
12 10 11 12 13 14 
13 10 11 12 
14 10 


= 
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HVL-2.0 MM CU 
FSO-40CM 
FIELD-3.0 CM DIA 
METAL SPECULUM 


Fic. 20. Isodose curves, 
conventional metal 
cone, half-value layer 
2.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.0 cm. diameter field. 


CM 100% 
15%, 
5 
10 
HVL-2.0MM CU 
FSD-40CM 


FIELD-4.0 CM DIA 
METAL SPECULUM 


Fic, 22. Isodose curves, 
conventional _ metal 
cone, half-value layer 
2.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
4.0 cm. diameter field. 


CM 100% 
5 
10 
is 
HVL>2.0 MM CU 
FSO-40 CM 


FIELO-3.5 CM DIA. 
METAL SPECULUM 


Fic. 21. Isodose curves, 


conventional metal 
cone, half-value layer 
2.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.5 cm. diameter field. 


(5% 


HVL-2.0MM CU 
FSD-40CM 
FIELD-5.0CM DIA 
METAL SPECULUM 


Fic. 23. Isodose curves, 
metal 
cone, half-value layer 
2.0 mm. Cu, 40 cm. 
distance, 
5.0 cm. diameter field. 


conventional 


focus-skin 
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CM 00%, 
10% 
5 
HVL-3.0 MM CU 
FSO-40 CM 


Fic. 24. Isodose curves, 


conventional metal 
cone, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin distance, 
2.0 cm. diameter field. 


HVL-3.0MM CU 
FSD-40CM 
FIELD-3.0 CM DIA 
METAL SPECULUM 


Fic. 26. Isodose curves, 


conventional _ metal 
cone, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.0 cm. diameter field. 


METAL SPECULUM 


Fic. 25. Isodose curves, 


conventional _ metal 
cone, half-value layer, 
3.0 mm. Cu, 40 cm. 
focus-skin distance, 
2.5 cm. diameter field. 


CM 100% 


HVL-3.0 MM CU 
FSD-40 Cm 
FIELD-3.5 CM DIA. 
METAL SPECULUM 


Fic. 27. Isodose curves, 


conventional metal 
cone, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
3.5 cm. diameter field. 


Junr, 1954 
om cM 100% 
—=— 10% 
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| 
| | 
| | 
HVL-3.0MM CU 
FIELD-2.0 CM DIA FIELD 25 cM OIA 
METAL SPECULUM 
\ cm 100% 
| | | =] 
we 


VoL. 


CM 100% 


iS 
HVL-3OMM CU 
FS0-40CM 
FIELD-4.0 CM DIA 
METAL SPECULUM 
Fic. 28. Isodose curves, 


conventional metal 
cone, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
4.0 cm. diameter field. 
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Fic. 29. Isodose curves, 
conventional _ metal 
cone, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin _ distance, 
5.0 cm. diameter field. 


COMPARATIVE ISODOSE 


CURVES 
HVLO.5 MM CU 
26.5 CM FSO 


SPECULUM 


BY PHANTOM 


Fic. 30. Comparative isodose 
curves, 3.8 cm. diameter plas- 
tic speculum immersed and in 
contact with phantom, half- in 
value layer 0.5 mm. Cu, 26.5 
cm. focus-skin .distance. 


3.8 CM DIA BAKELITE \ 


—— SPECULUM SURROUNDED 
BY PHANTOM 


SPECULUM NOT SURROUNDED 


100% 
70% - 


SCALE 


Fic. 31. 
curves, 3.8 


contact 


Comparative isodose 
cm. diameter plas- 
tic speculum immersed and 


half-value layer 1.0 mm. Cu, 
26.5 cm. focus-skin distance 
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smallest to largest of the plastic specula 
was only 4 mm., the middle size, 3.8 cm. in 
diameter, was used. It was felt that the 
variation of plus or minus 2 mm. would 
probably not be significant. The results are 
shown in Figures 34, 35, 36 and 37. Before 
taking data on the two shorter specula, a 
study seemed advisable to determine 
whether a change of 1.5 cm. in distance 
was significant. This was done for a half- 
value layer of 0.5 mm. copper, and the 
result is shown in Figure 38. It will be seen 
that within the limits of distance provided 
by the three specula there is little signif- 
icant change in the isodose curve for doses 
greater than 30 per cent. For that reason, 
isodose curves were not plotted on the two 
shorter specula. 

References with which to compare the 
central axis depth doses are limited. In 
most cases it was necessary to compute 
from 50 cm. data or interpolate between 
data for 20 and 30 cm. A further problem 
was posed by the fact that most of the pub- 
lished data made use of a diaphragm at the 


COMPARATIVE ISOOOSE COMPARATIVE ISOOOSE 
CURVES BY RS CURVES 
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3.8 CM OIA BAK 
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SPECULUM " SPECULUM 
— SPECULUM SURROUNDED —SPECULUM SURROUNDED 
BY PHANTOM BY PHANTOM 


--~SPECULUM NOT SURROUNDED 
BY PHANTOM 


SCALE 


Fic. 32. Comparative isodose 
curves, 3.8 cm. diameter plas- 
tic speculum immersed and in 
contact with phantom, half- 
value layer 2.0 mm. Cu, 26.5 
cm. focus-skin distance. 


with phantom, 


mmm 72, No. 1 
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TABLE VI 


CENTER LINE DEPTH DOSE, METAL SPECULA 


Area of field, cm.? 28 
Diameter, cm. 2.0 
Air Dose 93 
Backscatter Factor 1.07 
Depth—cm. 
100 
I 88 
2 74 
3 62 
4 2 
5 43 
6 36 
7 30 
8 2 
9 
10 17 
II 15 
12 12 
13 10 
14 - 


Area of field, cm.? 


Diameter, cm. 2.0 
Air Dose 95 
Backscatter Factor 1.05 
Depth—cm. 

100 

I 89 

~ 75 

3 63 

4 53 

5 45 

6 38 

7 32 

8 27 

9 23 

fe) 19 

II 16 

12 14 

12 

10 


— 
wm 


4.8 9.6 19.6 
2.5 3.0 og 4.0 5.0 
g2 go 89 88 85 
Per Cent Depth Dose 
100 100 100 100 100 
89 go gI 2 93 
76 78 80 81 33 
63 65 67 69 73 
53 55 56 58 62 
45 46 47 50 53 
37 39 40 42 “5 
31 33 34 3 38 
26 27 28 30 $2 
22 23 24 2 27 
18 19 20 21 23 
15 16 IF 18 19 
13 14 14 15 17 
II 12 12 3 14 
— 10 10 II 12 
— — 10 
VII 
CENTER LINE DEPTH DOSE, METAL SPECULA 
HVL 3.0 mm. Cu, 40 cm. FSD 
4.8 9.6 12.5 19.6 
3.0 4.0 5.0 
93 92 g! 89 87 
1.07 1.09 1.10 1.15 
Per Cent Depth Dose 
100 100 100 100 100 
go 92 93 94 
77 79 81 32 85 
65 67 69 70 7 
55 57 58 60 63 
46 48 50 51 54 
39 41 42 43 46 
33 3 36 37 39 
28 29 31 32 33 
24 2 26 7 28 
20 21 22 23 24 
iy 18 19 20 21 
14 15 16 17 18 
12 13 13 14 15 
10 II II 12 3 
— — 10 10 II 


HVL 2.0 mm. Cu, 40 cm. FSD 


1954 
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COMPARATIVE ISOOOSE 


CURVES 
HVL 3.0 MM CU 
26.5 Cm FSO 
3.8 CM DIA BAKELITE 


SPECULUM 


SURROUNDED 
PHANTOM 


Fic. 33. Comparative isodose 
curves, 3.8 cm. diameter plas- 
tic speculum immersed and in 
contact with phantom, half- 
value layer 3.0 mm. cu. 26.5 
cm. focus-skin distance. 


surface of the phantom and it was difficult 
to compare results with those wherein the 
phantom accounted for most of the di- 
aphragming effect. Within the limits of 
such comparison, however, agreement was 
as good as could be expected. 

Backscatter factors for the plastic spec- 


ulum are shown in Table vim. They are, of 


course, higher than those for a comparable 
field using the metal speculum, since some 
of the scattered radiation reaches the 
chamber from above. 

Center line depth dose data similar to 
those for the metal specula are shown in 


Table rx. 
TaB_e VIII 


BACKSCATTER FACTOR TABLE 3.8 CM. DIAMETER 
BAKELITE SPECULUM 


Backscatter 


Half. Value Layer, 
mm. Cu Factor 
0.5 1.2 
1.0 1.22 
2.0 1.18 
1.16 
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cM 
cm 
5 
10 
10 
15 
HVL-O.5 MM. CU HVL-1LO MM.CU 
FS0-26.5 CM FS0-26.5 CM 
FIELD-3.6 CM DIA FIELD-3.8 CM DIA 
BAKELITE: SPECULUM BAKELITE SPECULUM 
Fic. 34. Isodose curves, FG. 35. Isodose curves, 


3.8 cm. diameter plas- 
tic speculum, half-val- 
ue layer 0.5 mm. Cu, 
26.5 Cm. focus-skin 


distance. 


3.8 cm. diameter plas- 
tic speculum, half-val- 
ue layer 1.0 mm. Cu, 
26.5 cm. focus-skin 
distance. 


EXPERIMENTAL DATA FOR THE ERSKINE 
EXPANDING METAL SPECULUM 


Isodose plots were made using the 
Erskine expanding metal speculum im- 
mersed in the phantom. The distance from 
the focal spot to the end of the speculum 
was 27 cm. A field of 4 by § cm. was used 
and isodose curves plotted for both dimen- 
sions at half-value layers of 0.5 and 1.0 
mm. copper. Data were not taken for 
higher half-value layers because there 
considerable leakage of radiation through 
the base of the speculum. This could 
probably be reduced by using a lead di- 
aphragm above the brass mounting plate, 
should it be desirable to use a more pene- 
trating beam. The isodose curves are re- 
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Jury, 


1954 


POSIT COMPARATIVE ISODOSE 
CURVES 
HVL-O.5MM CU 
38 CMDIA BAKELITE 


— FSO 
SPECULUM SURROUNDED 


BY PHANTOM 


250CMFSO—7 


~——26.5 CM FSO 
25.0 Cm FSO 
--240CM FSO 


FSO—-Y 


SCALE 


Fic. 38. Comparative isodose curves, 
3.8 cm. diameter plastic speculum, 
half-value layer 0.5 mm. Cu, 24, 
25, 26.5 cm. focus-skin distance. 


HVL-2.0MM. CU 
FS0-26.5 CM 
FIELD-3.8 CM DiA 
BAKELITE SPECULUM 


Fic. 36. Isodose curves, 
3.8 cm. diameter plas- 
tic speculum, half-val- 
ue layer 2.0 mm. Cu, 
26.5 cm. focus-skin 
distance. 


Fic. 3 
3.8 cm. diameter plas- 


HVL-3.0 MM. CU 
FSO-265 CM 
FIELO-3.8 CM DIA 
BAKELITE SPECULUM 


7. Isodose curves, 


tic speculum, half-val- 
ue layer 3.0 mm. Cu, 
26.5 cm. focus-skin 
distance. 


produced in Figures 39, 40, 41 and 42. 
Backscatter factors for the Erskine spec- 
ulum are shown in Table x. 


COMPARISON OF METAL 
BAKELITE SPECULA 


AND 


In discussing this project with a number 
of radiologists and physicists, and in the 
discussion following a preliminary pre- 
sentation, considerable interest was shown 
in a direct comparison of the metal and 
plastic specula. Such a comparison would 
take into account the differences in the 
geometry of the two systems and differ- 
ences in the focal-surface distance. This 
has been done in Figures 43, 44, 45 and 46. 

Another question arose in connection 


Fic. 39. Isodose curves, 
Erskine expanding 
speculum, _half-value HV-0.5 CU 
layer 0. mm. Cu, 27 FIELD-4X5 OM 
NG METAL 
cm. focus-skin  dis- 


tance, 4 by 5 cm. field. 
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Fic. 40. Isodose curves, 
Erskine expanding 
speculum, _half-value 
layer 0.5 mm. Cu, 27 
cm. focus-skin  dis- 
tance, 5 by 4 cm. field. 


Erskine 
cm. 


with the effect of the size of the focal spot 
on the dose pattern obtained with the plastic 
specula. A scale drawing of the geometry 
involved is shown in Figure 47. So far as 
could be determined, a reduction in the 
size of the focal spot would have little 
influence on the shape or position of the 
main part of the isodose curve. It would 
have some slight effect on that part of the 
isodose curve at the edge of the field. 

A comparison of the dose at 2 cm. depth 
for two of the metal specula and the 3.8 
cm. bakelite speculum is shown in Table 
XI. 


COMPENSATING FILTERS 


When using small fields, especially when 


Fic. 41. Isodose curves, 


speculum, 
layer 1.0 mm. Cu, 27 
focus-skin 
tance, 4 by 5 cm. field. 


Fic. 42. Isodose curves, 
Erskine expanding 
speculum, _half-value 
layer 1.0 mm. Cu, 27 
cm. focus-skin  dis- 
tance, 5 by 4 cm. field. 


expanding 
half-value 


dis- 


these are well defined as is the case with 
the metal specula, the dose falls off rapidly 
toward the edge of the field. It might be 
desirable to maintain a uniform dose over 
a large part of the field. The design ana 
fabrication of a compensating filter o: 
copper becomes difficult with these small 
fields. It was found that a simple solution 
could be had by placing a compensating 
filter of unit density in the top of the spec- 
ulum. To reduce the design of such a filter 
to a simple process the following system 
was evolved (Fig. 48): 

1. Select the isodose curve to be flat- 
tened, 7.¢., a curve for a given percentage 
and field diameter. 

2. A full scale drawing is made showing 
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COMPARATIVE ISODOSE 
CURVES 


HVLO.5 MM CU 
SPECULUM SURROUNDED 
BY PHANTOM 


6.5 CM FSO 
—— 5.8 CM DIA BAKELITE 
QULUM 


40 CM FSO 
~--= 14.0 CM OIA METAL 
CULUM 


100% 


Kic. 43. Comparative isodose 
curves, metal and plastic 
specula, half-value layer 
0.5 mm. Cu. 
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c ES 
HVL 30MM CU 


SPECULUM SURROUNDED 
BY PHANTOM 
5 CM FSO 


——|3.8 CM DIA BAKELITE 
SPECULUM 


40 CM FSD 
=-140 CM DIA METAL 


PECULUM 


Fic. 46. Comparative isodose 
curves, metal and plastic 
specula, half-value layer 
3.0 mm. Cu. 
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CURVES 
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——~| 3.8 CM DIA BAKELITE 
SPECULUM 
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~--= 14.0 CM DIA METAL 
PECULUM 


E 5 CM FSD 


44. Comparative isodose 


curves, metal and plastic 
specula, half-value layer 
1.0 mm. Cu. 
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COMPARATIVE ISODOSE 
CURVES 


HVL 20 MM CU 
SPECULUM SURROUNDED 
BY PHANTOM 
265 CM FSO 
——|3.8 CM DIA BAKELITE 
CULUM 
cM FSD 
PECULUM 


Fic. 45. Comparative isodose 
curves, metal and plastic 
specula, half-value layer 
2.0 mm. Cu. 


SCALE ORAWING OF 
BAKELITE SPECULUM SYSTEM 


5 CM 


Fic. 47. Scale drawing of plastic 


speculum system. 
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TABLE IX 


CENTER LINE DEPTH DOSE, BAKELITE 
SPECULUM INSERTED 


26.5 cm. FSD, 3.8 cm. Dia. Speculum 


Half-Value Lay- 0.5 1.0 2.0 
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3.0 
er, mm. Cu 
Air Dose 80 82 85 86 
Backscatter 1.25 1.22 1.18 1.16 
Factor 
Depth—cm. Per Cent Depth Dose 
° 100 100 100 100 
I 81 86 89 gl 
2 65 7 7 77 
3 53 58 63 65 
4 42 48 53 55 
5 34 40 44 46 
6 27 33 37 39 
7 22 27 30 32 
8 18 a2 25 27 
9 14 18 21 23 
10 12 15 18 19 
II 9 12 15 16 
12 — 10 12 13 
13 — — 10 II 
14 — Co) 


the focal spot, F, the speculum, and the 
isodose curve to be flattened. Three points, 
A, B, and C, are taken on the curve at 
distances of 4, 3, and 3 the distance from 
the center of the field, O, to the edge of the 
field, D. Straight lines are drawn from the 
focal spot to points O, A, B, C, and D. A 
perpendicular, DE, is drawn from the 
central axis to point D. At the top of the 
speculum, another perpendicular, GH, is 
drawn. This will be the position of the filter 
when in use. The distance equal to that 
from O to line DE is laid off from G toa 
new point O’. Similarly the distances from 
DE to A, B, and C are laid off from GH to 
give new points A’, B’, and C’. The points 
O’, A’, B’, C’, and H are joined to form a 
smooth curve. 

3. This completes half of the compensat- 
ing filter design. The second half is made 
identical to the first half. 


4. A template is made having the shape 
of the curve HO’H’. 
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Fic. 48. Diagram of method for determining 
compensating filter shape. 


5. A disc of masonite or other unit den- 
sity material is cut having the radius GH 
and the thickness GO’. The disc is then 
shaped to form a round button having the 
contour of the template. 

A more accurate filter could probably be 
designed by resorting to more complex 
mathematical considerations, but filters 
made using this method are well within 
usable limits and probably within the limits 
of simple fabrication. The use of such a 
compensating filter reduced the radiation 
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TABLE X 


BACKSCATTER FACTOR TABLE EXPANDING 
METAL SPECULUM 


4 by 5 cm. Field 


Half-Value Layer, 


Backscatter 
mm. Cu Factor 
0.5 1.21 
1.0 1.22 


intensity measured in air by 21 per cent at 
a half-value layer of 0.5 mm. Cu and 17 
per cent at a half-value layer of 3.0 mm. 
Cu. 

The use of a compensating filter, of 
course, poses a problem where either direct 
or periscopic vision is desirable. Since the 
compensating filter is of smaller diameter 
than the speculum, this problem may be 
solved to some extent by cementing the 
filter securely to a supporting spider which 
is used to hold the filter in place in the top 
of the speculum. When this is done a large 
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TABLE XI 


COMPARISON OF CENTRAL AXIS DOSE AT 2 CM, 
FOR A DOSE OF IOO RIN AIR 


Surface dose 
Percentage depth dose 
Dose at 2 cm. 


Surface dose 
Percentage depth dose 
Dose at 2. cm. 


Surface dose 
Percentage depth dose 
Dose at 2 cm. 


Surface dose 
Percentage depth dose 
Dose at 2. cm. 


Cu 


HVL—o.5 mm. 
Bakelite 
Metal Specula Speculum 
4ocm. FSD 26.5 cm. 
FSD 
3.6 em. 4.0 CM. 3.8 m 
Dia. Dia. Dia. 
mgr 
737 74/0 65% 
84r 87r 8ir 
HVL—1.0 mm. Cu 
116r 118r 
79% 80% 71% 
gir 94r 
HVL—2.0 mm. Cu 
118r 
80% 81% 75% 
gor 88r 
HVL—3.0 mm. Cu 
116r 
81% 82% 77% 
89r g2r 8or 


COMPARATIVE ISODOSE CURVES 


HVL-0.5MM CU 
40 CM FSD 
4.0 CM DIA METAL SPECULUM 


——NO COMPENSATING FILTER 
= ~DENSITY | COMPENSATING FILTER 


CM. 
re 
10 
+ 4 - | | 
FIELO-#.0 CM DIA 
METAL | SPECULUM 
i COMPENSATING FILTER 


Fic. 49. Isodose curves, metal 
speculum with compensat- 
ing filter, half-value layer 
0.5 mm. Cu, 40 cm. focus- 
skin distance, 4.0 cm. di- 
ameter field. 


Fic. 50. Isodose curves, metal 
speculum with compensat- 
ing filter, half-value layer 
3.0 mm. Cu, 40 cm. focus- 
skin distance, 4.0 cm. di- 
ameter field. 


SCALE 


Fic. 51. Comparative isodose 
curves, metal speculum 
with and without compen- 
sating filter, half-value 
layer 0.6 mm. Cu, 40 cm. 
focus-skin distance, 4.0 cm. 
diameter field. 
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Intracavitary 


COMPARATIVE ISODOSE CURVES 
HVL-3.0 MM CU 
40 CM FSO 
4.0 CM DIA METAL SPECULUM 


——NO COMPENSATING FILTER 
----DENSITY | COMPENSATING FILTER 


Fic. 52. Comparative 
isodose curves, metal 
speculum with and 
without compensating 
filter, half-value layer 
3.0 mm. Cu, 40 cm. 
focus-skin distance, 4.0 
cm. diameter field. 


part of the field periphery is visible. In any 
case, it becomes necessary to weigh the 
relative advantages of field visibility vs. a 
flat field. 

Compensating filters of this type were 
made for the 50 per cent isodose curve for 
half-value layers of 0.5 and 3.0 mm. copper. 
Isodose curves for this arrangement are 
shown in Figures 49 and 50. Comparative 
data with and without the compensating 
filter are shown in Figures 51 and 52. 
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DISCUSSION 
Dr. Ratpu M. Cau x, Washington, D.C. We 


are fortunate indeed that this timely and valu- 
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able investigation has been consummated by 
Mr. Trout and his associates. The planning, 
precision and technique of the procedure leave 
little to be desired insofar as I can determine. 
The data made available as the result will prove 
invaluable to those of us interested in intra- 
cavitary roentgen therapy. 

A clinical discussion of the application of this 
information would take more time than the 
presentation itself. There are several practical 
points that are of importance. One must bear 
in mind that cancer of the cervix presents as a 
rather wide variety of gross morphological 
types, varying from the relatively small, normal 
appearing cervix with an endocervical crater, 
to a cervix enlarged two or three times normal 
of the “worm-eaten” variety, or with a large 
cauliflower growth, or with a deep ulcerating 
excavation. Under these circumstances, the re- 
lationship of the cancer to the open end of a 
beveled speculum varies considerably, depend- 
ing upon the size, shape and volume of the 
lesion, and the degree of extension to the vaginal 
walls, if such exists. 

As a consequence, precise dosage measure- 
ments in clinical practice are almost impossible. 
We are, however, fortunate in this respect that 
the cervix is an exceedingly vascular organ and 
constitutes a tumor bed that will tolerate a 
rather large latitude of radiation dosage. If this 
were not so, I am sure that many more accidents 
would have occurred in the past, from the wide 
variety of techniques and dosages of radiation 
therapy applied to this particular anatomic site. 

Due to the above, I believe that dosage ex- 
pressed in terms of roentgens measured in “‘air”’ 
are more applicable than attempts to estimate 
“backscatter.” The exact point at which the 
speculum should be calibrated is even debata- 
ble. I always use a point corresponding to 
midway the length of the bevel. 

The use of a compensating filter to provide 
a more even distribution of the radiation from 
the center to the periphery, particularly in the 
bakelite speculum, is very intriguing. It would 
seem to me entirely practical to design a filter 
that would enable us to deliver a full canceroci- 
dal dose in a horizontal plane at the level of the 
internal os of the cervix, which is approximately 
2 cm. distal to the end of the speculum. This of 
course becomes fraught with some danger be- 
cause of the possibility of severe rectal and blad- 
der reaction. With the technique that I now em- 
ploy, which is essentially that of the bakelite 


Juy, 1954 


speculum, we have been unable to produce any 
bladder or rectal reactions with the transva- 
ginal approach alone, but we have induced 
severe rectal reaction in some cases when the 
transvaginal and external therapy are com- 
bined. The failure to produce severe bladder 
and rectal reactions by the transvaginal tech- 
nique alone is undoubtedly due to the consider- 
able drop off that is encountered on the periph- 
ery of the beam. In spite of this, I think the 
possibilities of compensating filters for this 
technique should be thoroughly explored. 

It might be of some interest to speculate 
upon the total amount of radiation delivered in 
the routine application of this technique. As I 
employ the technique routinely in practice with 
essentially the same factors as the bakelite 
speculum, 6,400 r, measured in air, is usually 
administered at the level of the mid-level of the 
speculum in nine days, with the following fac- 
tors: 140 kv. (peak), 8 ma., 3 mm. Al added 
filter, half-value layer 0.3 mm. Cu. With this 
technique 800 r, measured in air, is given daily 
in eight treatments. This same total dosage 
could be given with any of the three types of 
specula investigated, 

Using the Erskine expanding speculum, or 
either of the 4 cm. specula, which is about the 
largest that the average introitus will accom- 
modate, and under perfectly ideal conditions, 
i.e., a relatively normal sized cervix with dis- 
tensible vaginal walls (conditions existing in 
approximately 25 to 3o per cent of the cases of 
cervical cancer, as I see them), one would ex- 
pect to deliver the following dosages at two 
well known reference points: 

With the bakelite speculum, half-value layer 
0.5 cm. Cu, total estimated dosages of 5,200 r 
would be delivered at the level of the internal 
os and 4,000 r at point A, which is 2 cm. 
lateral to this. 

With the Erskine speculum, half-value layer 
1.0 mm. Cu, one would arrive at a considerably 
larger dosage. The estimated dosage here is 
about 6,100 r at the internal os and 5,700 r at 
point A, again 2 cm. lateral to the internal os. 

With the metal speculum, half-value layer 0.5 
mm. Cu, one would deliver 5,600 r at the level 
of the internal os and 4,500 r at point A. 

However, with a compensating filter such as 
described by the authors, a dosage of 5,600 r 
would be delivered at the level of the internal 
os and 5,240 r at point A, an increase of 16 per 
cent at this point. 
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The greater depth dose for the metal specu- 
lum is undoubtedly due to the longer anode 
cervix distance (40 cm.) as compared to the 
other speculum in which this distance is 27 cm. 

The desirable advantages of increased filtra- 
tion and anode cervix distance from the stand- 
point of better distribution and increased depth 
dose obviously require a longer treatment 
time. We have found from experience that an 
individual treatment lasting longer than ten 
minutes is apt to prove uncomfortable and 
fatiguing to the patient. 

It is also noted that, with the solid metal 
speculum, there is a very sharp drop off at 


Intracavitary Roentgen Therapy 


113 


point A, with no radiation existing lateral to 
this point. The Erskine speculum, when used 
with the aperture § cm. in the coronal plane, 
also has a rather sharp cut off immediately ad- 
jacent to point A. On the other hand, with the 
bakelite speculum, the total dose given at 
point A is smaller than in the other two. There 
is a slightly more gradual fall off on the periph- 
ery, which can be integrated rather nicely into 
radiation from the external sources. One can 
readily see how potentially effective a compen- 
sating filter would be with the bakelite specu- 
lum. 
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BETA-RAY THERAPY* 


By J. ERNEST BREED, 


M.D. 


CHICAGO, ILLINOIS 


i THE past few years the internist and 
the ophthalmologist have rediscovered 
the effectiveness of beta rays. In the early 
years of radium therapy, radiologists 
chiefly concerned with the cure of large 
tumors were annoyed with the intense 
superficial reaction of beta rays and 
screened them off entirely. In fact, even a 
recently published textbook? on cancer 
dismisses them with the statement that 
“Only occasionally are the beta rays of 
radium used in treatment.” Throughout 
the years many dermatologists have used 
beta rays, however, with satisfactory results. 

It is the purpose of this paper to review 
the physical nature of beta rays, to re- 
emphasize their effectiveness in the ioniza- 
tion of tissue and lastly to urge their use in 
various pathological states. 


PHYSICAL NATURE OF BETA RAYS 


Dorland’s Dictionary defines beta rays 
as “electrons ejected from radioactive sub- 
stances with velocities which may be as 
high as 0.98 of the velocity of light.” Beta 
particles are very effective in the ionization 
of the media through which they pass as 
shown by experiments in the cloud chamber. 
Technically nearly all the ionization of 
tissue produced by roentgen or gamma rays 
is due to secondary activated orbital elec- 
trons energized by the impinging photons. 
These secondary rays, as well as the emerg- 
ing stream of electrons from a betatron, 
are identical with beta rays spontaneously 
eliminated from radioactive elements. 

The electron has a mass of 9.01 X 10-8 
and unless given great energy is unable to 
penetrate deeply into tissue. 

In the betatron, electrons may be given 
energies far in excess of the energies pos- 
sessed by those thrown out in atomic dis- 


integration. The latter seldom exceed 4 
mev. while the betatron at the University 
of Illinois at Urbana is capable of energiz- 
ing electrons with 400 mev. The University 
of Illinois betatron in Chicago is routinely 
operated at 20 mev. and although this 
machine is usually used to produce super- 
voltage roentgen rays, experimental work 
in deep therapy with beta rays has been 
carried on for some time. Preliminary 
reports describe the results of these high 
energy beta rays as similar to the results of 
deep roentgen therapy. 

Beta particles do not give up their energy 
until they slow down. It has been rea- 
soned that, if the particles could all be 
energized equally and caused to stop at the 
same time in the tissue, it would be possible 
to destroy a deep-seated tumor without 
injuring the overlying or adjacent struc- 
tures. Absorption curves, however, show 
progressive increasing absorption in the 

path of the rays until the maximum is 
IONIZATION EFFECTIVENESS 

There is no more effective method of 
ionizing tissue than through the use of beta 
rays spontaneously thrown out of dis- 
integrating atoms. As the great majority 
of these rays will pass through and be 
effective in only a few millimeters of tissue, 
the problem then is to deliver the rays to 
the pathologic cells. The effective agent in 
iodine 131, phosphorus 32 and gold 198 is 
the beta ray. In the administration of these 
isotopes the general circulation is relied 
upon to carry the beta ray to the diseased 
tissues. It is too much to ask that the cir- 
culatory system, efficient as it is, deliver 
an adequate amount of the disintegrating 
isotope to every pathologic cell. In the 
treatment of malignant disease, this meth- 


* From the Breed Radium Institute, Chicago, Illinois. Presented at the Thirty-fourth Annual Meeting, American Radium Society, 
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od of administering beta rays can only be 
expected to prolong life. 

It is only to accessible tissues that beta 
rays at this time may be applied with 
scientific accuracy and with the expecta- 
tion of curative results. 

From experimental data and from vast 
clinical experience, we know that the hard 
beta rays from radium will penetrate over 
1 cm. of tissue and that a cancerocidal 
dose can be delivered to a depth of 0.8 cm. 
The most energetic beta rays of radium 
have an energy of 3 mev. The great 
majority of beta rays from radium, how- 
ever, have much less energy and will be 
completely absorbed in the first 2 or 3 milli- 
meters of tissue. In order to deliver a 
cancerocidal dose to 6 or 8 mm. depth, it 
is necessary to screen off the softer rays. 
This is easily done by using 0.1 mm. of 
lead foil as a screen. This thickness of lead 
will absorb 50 per cent of the total beta- 
ray stream. With a glazed quarter strength 
radium plaque so screened, superficial 
epithelioma of no greater thickness than 8 
mm. may be completely destroyed in about 
seven hours, utilizing the divided dose 
technique and spreading the treatments 
over a period of about two weeks. The 
quantity of gamma rays from such an 
applicator is negligible. 


PATHOLOGIC STATES AMENABLE TO 
HARD BETA RAYS 

Superficial carcinoma of the skin is the 
most important disease treated. Our opin- 
ions are based on our personal experience 
with over 1,400 cases in the past twenty 
years. These lesions may also be excised or 
they may be treated by roentgen irradia- 
tion. As skin cancer most often occurs on 
exposed parts of the body the majority 
occur on the face. Surgical excision, to be 
curative, must be carried well beyond the 
growing border of the tumor. Such wide 
excision is disfiguring. Conventional roent- 
gen therapy, of necessity administered at 
a relatively great distance, will deliver 
caustic dosages beneath the tumor. This 
produces greater damage to the tumor 
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bed resulting in a thicker scar, and if bone 
or cartilage lies in this area serious damage 
may be done. This disadvantage is par- 
ticularly important in lesions about the 
eye. Although in many cases the eye may 
be shielded with lead, great care must be 
exercised in placing the shield so that part 
of the growing tumor is not also shielded. 
Hard beta rays from radium are ideal in 
lesions of this type, particularly if they lie 
over the bones or cartilages of the nose or 
ear, or if the growth is located about the 
eye. The resulting scar is, as a rule, not 
visible unless ulceration of the neoplasm 
has already destroyed the basement layer. 

Premalignant dermal growths, such as 
keratosis, yield to hard beta rays with 
little treatment. Usually from half to two- 
thirds of the dosage required to destroy 
cancer will be effective. Fungus infections 
of the nails, as well as verrucae, whether 
located on the sole of the foot or in other 
parts of the body will yield with little 
difficulty and with little danger of radia- 
tion damage. 

Most hemangiomas of 8 mm. thickness 
or less will disappear leaving no trace if 
treated with hard beta rays. We have 
treated over 650 cases in this manner. We 
use a screen of 2 mm. of rubber in addition 
to the 0.1 mm. of lead in treating them, 
and somewhat longer total treatment time 
is required. In our experience, however, 
the results are far superior to those ob- 
tained in any other form of treatment. 
Usually no reaction of the skin is produced, 
but it must be stated that in the portwine 
stain or the nevus flammeus it is necessary 
to remove the additional rubber screen and 
to cause a slight reaction of the skin. Uni- 
formly good results are more difficult to 
obtain in either of these types. Pigmented 
nevi may be successfully treated with hard 
beta rays. A moderate reaction must be 
produced and the results are not as good 
as with angiomas. The use of beta rays in 
the treatment of pigmented nevi and 
angiomas is particularly advisable as these 
lesions are usually treated in infants or 
small children and the possibility of in- 
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jury to underlying epiphyseal lines is of 
great importance. 

Keloids, if less than a year old and of 8 
mm. or less in thickness, uniformly respond 
to hard beta-ray therapy. Older lesions 
may be more resistant and may require 
more treatment but few will persist after 
adequate treatment. 


PATHOLOGIC STATES AMENABLE TO 
SOFT BETA RAYS 

In some disease states only the very 
superficial tissues are involved. When 
ionization of the pathologic process will 
correct the condition, no better or simpler 
agent can be found than soft beta rays. 
These can be obtained from radium, radon, 
radium D or strontium go. The rays from 
radium D are completely absorbed by 2 
mm. of tissue, while some of those of 
strontium go will penetrate to a depth of 
3 mm. As stated earlier in this paper, 
some of the beta rays from radium will 
penetrate 1 cm. of tissue although the 
great majority is absorbed in the first 3 
mm. Beta rays from radon are obviously 
identical with those of radium. 

Soft beta rays are particularly effective 
in the treatment of leukoplakia of the 
mouth or to correct various lesions of the 
conjunctiva, the sclera or the cornea. 

We have treated 102 cases of leukoplakia 
of the mouth in the past twenty years. In 
general, little difficulty will be encountered 
in either destroying or controlling this 
condition. A quarter strength radium 
plaque screened only with a very thin 
rubber covering is applied directly against 
the lesion with moderate pressure. The 
divided dose technique is used and a total 
treatment of about one hour over a period 
of two weeks is required to produce a 
sharp reaction. The thickened plaque of 
leukoplakia will soon peel off, leaving a 
raw surface that will heal in another two 
weeks. Regrowth may occur months or 
years later but is unusual. The healed 
mucous membrane when examined under 
low magnification may show a slight 
thickening. This may be scar or residual 
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leukoplakia but, to all practical purposes, 
a clinical recovery has been effected. It is 
interesting to note that even a vigorous 
reaction produced by gamma rays in the 
treatment of an associated cancer will 
seldom remove the leukoplakia. 

Following the reports in the literature on 
the beneficial effect of various vitamins, 
numerous cases of leukoplakia were treated 
in this manner. In no case did we note im- 
provement. 

Most of our ocular cases suffered with 
disease of the cornea. The disease invari- 
ably was of long standing. Vascularization, 
corneal scars with opacities and chronic 
inflammation were usually present. After 
I per cent pontocaine anesthesia, a quarter 
strength glazed plaque, screened only with 
a thin sterile rubber covering, was held in 
contact with the cornea for five minutes 
at a time daily or on alternate days until 
from forty to fifty minutes total had been 
given. It was found that one drop of 
1/1,000 adrenalin administered after treat- 
ment would greatly reduce the reaction 
from the pontocaine. 

About two weeks after the course of 
treatment was completed a mild radium 
reaction would appear. As this subsided 
all evidence of inflammation disappeared. 
The opaque areas fade as the reaction 
appears, although some evidence usually 
remains when all the reaction has gone. 
These residual opaque areas continue to 
fade for many months after treatment. 
The improvement of sight has varied from 
30 to 100 per cent. Pterygia, being com- 
posed of essentially normal cells, are some- 
what resistant to treatment, although 
they can be treated with success with 
heavier dosages. To remove them surgically 
and to treat the base with beta rays to 
prevent recurrence seems the most logical 
method of attack. Our cases include one 
keloid which followed the repeated surg- 
ical removal of pterygia and which re- 
sponded satisfactorily. 

and Ruedemann,® working sepa- 
rately, have reported numerous cases of 
ocular conditions treated with soft beta 
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rays from radium. Both originally used 
glass bulbs filled with radon. They re- 
ported good results in the treatment of 
vernal conjunctivitis, pterygia, corneal 
lesions, angiomas and epithelioma of the 
sclera. 

Some have believed the gamma-ray com- 
ponent from radium to be objectionable 
and have advocated the use of radium D 
or strontium go. Applicators of these ele- 
ments are expensive and are useful only 
in the treatment of ocular lesions. If used 
over a period of years their lessening 
strength should be taken into account as 
the half-life of radium D is twenty-two 
years and that of strontium go twenty-five 
years. As only 3 per cent of the energy of 
radium screened to inhibit only the alpha 
rays is given off in the form of gamma rays 
and 97 per cent in the form of beta rays, 
the gamma-ray element may be disre- 
garded. According to Paterson’s table,® the 
center of the lens which lies about 8 mm. 
posterior to the cornea would receive about 
7.26 gamma roentgens from a radium 
plaque I cm. square and containing 1.25 
mg. of radium in forty minutes. With 
the technique suggested, the dosage would 
be spread over a period of two weeks. The 
applicator is backed with gold, which 
protects the operator from all beta rays. 
Held with a forceps 20 cm. in length, even 
the hand of the operator would receive 
only 0.23 milliroentgen over the entire 
treatment period. It seems, therefore, that 
on careful scrutiny there is no valid objec- 
tion to the use of a radium plaque in the 
treatment of ocular lesions. 

The use of beta rays in the nasopharynx 
I believe should be discouraged. Normal 
cells of whatever type are difficult to de- 
stroy without giving vigorous dosages, 
although lymphoid tissue is admittedly 
more sensitive than some others. It 1s 
difficult, if not impossible, to adequately 
examine the area to be sure of the diagnosis 
and certain of reaction. The placement of 
the applicator must be done blindly and the 
distance of the applicator from the patho- 
logic tissue is never accurately known. As 
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beta rays are very caustic and the reaction 
delayed, the chance for injury to normal 
structuré€s is great. 

The exact dosage with beta rays as with 
other ionizing rays varies from patient to 
patient. Treatment should be continued 
until the degree of reaction necessary to 
correct the pathologic condition has been 
reached. A knowledge of this degree comes 
only from experience and from careful 
observance of the development of reaction 
throughout the course of treatment admin- 
istered in divided doses. Recently several 
articles!‘ have appeared, scientifically meas- 
uring dosages in reps for several types of 
applicators. 


SUMMARY 


Beta rays are described as electrons 
thrown out of the nucleus of a disintegrat- 
ing atom. They are identical with electrons 
emerging from a_betatron or orbital 
electrons energized and displaced from the 
atoms in tissue by photons of roentgen or 
gamma rays. Their energy varies greatly, 
some having almost the speed of light. 
They are very active as ionizing agents. 
The effectiveness of iodine 131, phosphorus 
32 and gold 198 is due to the beta ray 
thrown off by these elements. 

Beta rays from glazed quarter strength 
radium plaques are used by the author. 
Fifty per cent of the beta rays from radium 
will pass through 0.1 millimeter of lead. 
Those that pass through are called hard 
beta rays and are effective through 8 mm. 
of tissue. Those that do not pass through 
the lead screen are called soft beta rays 
and are effective in the first 2 or 3 mm. of 
tissue. 

The pathologic conditions that are amen- 
able to hard beta rays include cancer of the 
skin, keratosis, hemangiomas, warts, 
fungus infections of the nails, pigmented 
nevi and keloids. 

Soft beta rays are suggested in the treat- 
ment of leukoplakia of the mouth, keratitis, 
vascularization of the cornea, corneal 
scars, angiomas and epithelioma of the 
sclera. 
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RADIOACTIVE IODINE IN MALIGNANT MELANOMA* 


By ROSS C. KORY, M.D.,t ROBERT G. TUCKER, Pu.D., and GEORGE R. MENEELY, M. D. 


NASHVILLE, TENNESSEE 


YROSINE is metabolized by the 

epidermal melanoblast to form mel- 
anin. If diiodotyrosine or monoiodotyro- 
sine labeled with radioactive iodine could 
react as a substrate for the melanoblastic 
enzymes, it might be possible to incor- 
porate radioactive iodine in the melanoma- 
tous tissue. By this means a large amount 
of beta radiation could be delivered to the 
malignant tissue, perhaps in tumorocidal 
dosage. This possibility was first enter- 
tained by Marcus and Rotblat® who in 
studies on one patient were unable to 
demonstrate any uptake of I labeled 
diiodotyrosine by melanoma tissue. Sub- 
sequently I'*! was reported in a news re- 
lease’ as successfully arresting the course of 
malignant melanoma. The present study 
was undertaken to explore the possible use- 
fulness of I'*! as a therapeutic agent in this 
disease. 


MATERIAL AND METHODS 


Nine male patients, ranging in age from 
twenty-nine to fifty-six years (average age, 
38), are included in this study. A summary 
of the essential clinical and experimental 
data is presented in Table 1. All patients 
had previously had surgical excision of 
melanoma tissue. The diagnosis of malig- 
nant melanoma was made histopathological- 
ly in each case. All 9 patients were classed 
either as Stage 11 (regional lymph node 
metastases) or Stage Iv (distant metas- 
tases) when first included in this series. The 
duration of the disease ranged from two 
and one-half to four years. Eight of the pa- 
tients were given large tracer doses (1-5 
millicuries) “of radioactive iodine as carrier- 
free sodium iodide. External survey count- 
ing was conducted at twenty-four or forty- 
eight hours and, in some patients, one week 
following the tracer dose. In addition, 


biopsy of a melanoma nodule was done at 
twenty-four, forty-eight, or seventh-two 
hours with both direct beta counting assay 
and radioautography of the excised mel- 
anoma tissue. One patient (M.S.) did not 
receive a tracer study. Radioautographs 
were prepared by the method of Evans? 
using Eastman Kodak nuclear track plates. 
The sections were stained by the metanil 
yellow-iron hematoxylin technique.’ 

Fight of the 9 patients were given 
“therapeutic trial” oral doses of 50 to 65 
millicuries (mc.) of radioiodine as sodium 
iodide. In 3 patients stable sodium iodide 
was used as a carrier. In the other 5 the 
[31 was carrier-free. One patient (J.S.) 
died of extensive visceral melanoma me- 
tastases before a therapeutic dose could 
be administered. Two patients (R.I. and 
H.S.) received second therapeutic doses 
two and one half months after the initial 
dose. Seven of the 8 patients received 
thyroid extract ranging from 0.32 gram to 
0.96 gm. daily for one to four weeks in 
order to block the uptake of radioiodine 
by the thyroid and to attempt to enhance 
the uptake of by the melanoma tissue.‘ 

RESULTS 

In none of the cases was there any ev- 
idence of selective uptake of radioactive 
iodine by any of the three methods of 
radioactivity measurement. The results 
are outlined in Table 1. The responses of 
the 8 patients to the “therapeutic” I" 
doses were equally uniform and disap- 
pointing. None of the patients exhibited 
either subjective or objective evidence of 
benefit from the radioiodine administra- 
tion. This is confirmed by the average sur- 
vival time of only 4.4 months following the 
first “therapeutic” dose of radioiodine. 
There was no evidence that radioiodine 


* From the Radioisotope Unit and Medical Service, Thayer Veterans Administration Hospital, and the Departments of Medicine 
and Biochemistry, Vanderbilt University School of Medicine, Nashville, Tennessee. 
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TABLE | 


| } 
| | | Laoag Status at Start of Study 
“+ | Disease | — 
Age Skin Area of 
Patient | (yr. Primary Lesion | J on to 
| | “Ther. | Stage Metastases 
| apy ” | 
Case | | 
R.I. | 31 | Posterior neck 24 mo mi* | Regional nodes 
Case 1 | | 
TS. 31 Lt. lateral neck | 2 yr. 1vt | Liver, lungs, skin 
Case I 
L.G. 54 Rt. post. auricu- 3 yr. IV Rt. parietal area, 
| lar area | lung, chest wall 
Case Iv | 
M.S. 38 | Rt. temporal re- | 9 mo. IV Lungs, skin 
| gion | 
Case v | | 
J.L. 56 | Anterior thorax 2h yr. III Lt. axillary node 
Case VI 
A.D. | 31 | Lt. post. auricu- | 1 yr. 1 Local recurrence, 
lar area | cervical modes 
Case | 
pa 41 | Lt. post. chest | 1ryr. II Lt. axillary nodes 
Case vim 
H.S. 35 | Lt. forearm 16 mo. III Recurrent axillary 
: | nodes 
Case 1x | | 
j.Q. | 29 | Lt. lateral neck 4yr. | Iv Skin, nodes, lungs 


* Stage 11= regional lymph node metastases. 
Stage 1v= distant metastases. 


caused regression or any other alteration 
of the malignant process. 


CASE REPORTS 


Case 1. R.I. This thirty-one year old male 
was found to have a malignant melanoma of the 
posterior neck in April, 1951, at which time 
radical surgical excision was done. Because of a 
supraclavicular nodule which suggested metas- 
tasis, he was sent to this hospital for the pos- 
sible use of radioactive iodine. In May, 1951, he 
was given a tracer dose of § mc. of radioiodine, 
and fourty-eight hours later a supraclavicular 
lumph node was excised. The pathological 
diagnosis was malignant melanoma, but neither 
direct assay nor radioautograph indicated any 
uptake of radioiodine by the tumor tissue. 
Despite this, it was decided to administer a 
larger dose as a therapeutic trial. The patient 
was placed on thyroid extract, 0.32 gm. daily 
for a month and in July, 1951, he was given a 
“therapeutic” dose of 50 mc. of carrier-free 
[31, One month later, one small, firm, nontender 
lymph node was still palpable in the posterior 
triangle of the left neck, apparently unaffected 
by the radioiodine “therapy.” There was no 
other evidence of metastasis. 

The patient was again given thyroid extract 
for one month with a daily dose of 0.64 gm.; he 
returned in September, 1951, at which time an- 
other 50 me. “therapeutic” dose of radioiodine 
was given. Six days later a left cervical lymph 
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| . 
I'3! Tracer Studies Thyroid Extract | | _putvival 
“Thora. | Lime after 
Thera- | First 
Biopsy | | pura. Dose| “Thera- 
In vivo | — — -| Dose | Dura- mec) | peutic” 
count | Invitro | Radio-| (gm.) tion | (me) | "Dose 
count |autograph} (weeks) | (months) 
Negative | Negative | Negative; 0.32 | 4 Pee 5° | 13 
Negative | Negative | Negative rs a 
Negative | Negative | Negative 50 2 
0.64 2 50 I 
Negative | Negative | Negative | 0.64 3 50 | 4 
Negative | Negative | Negative} 0.96 I 65 14 
| 
Negative | Negative | Negative | 0.64 I 50 | 54 
| 
Negative | Negative Negative | 0.96 | 3 a. 50 | 5 
. . | b. 60 
Negative | Negative | Negative! 0.64 I 60 | 3 


node was excised. Microscopic examination re- 
vealed typical melanoma, but there was no ev- 
idence of radiation effect or selective uptake of 
['8!, Since there was no suggestion of benefit 
from the I'*!, local roentgen therapy was given 
to the left posterior cervical region in October, 

Follow-up examination in February, 1952, re- 
vealed no evidence of residual tumor, but by 
July, 1952, widespread melanoma metastases 
had involved the skin, both lungs, the central 
nervous system, ribs, and long bones. The pa- 
tient exhibited mental confusion, progressive 
weakness, and weight loss, with death occurring 
thirteen months after the initial “therapeutic” 
dose. 


Case 1. J.S. This thirty-one year old male 
first noted a black mole on the left side of his 
neck two years prior to admission which grad- 
ually increased in size. The lesion was excised in 
November, 1950, six months prior to admission, 
and was found to be melanocarcinoma contain- 
ing much melanin. Local recurrence appeared in 
February, 1951, and a left radical neck dissec- 
tion was carried out, followed in three weeks by 
a right neck dissection. Soon thereafter the pa- 
tient developed liver enlargement, mediastinal 
widening by chest roentgenogram, and mul- 
tiple recurrent neck nodules. He was transferred 
to this hospital in May, 1951, for study with 
radioiodine. On admission, the patient was 
cachectic and weak with many neck nodules 
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and a large, tender liver. He was given a 5 
me. tracer dose of carrier-free I'** by mouth. 
Directional im vivo surveys with a bismuth 
cathode Geiger-Miiller counter were made one, 
two and seven days after the tracer dose. On the 
second day a nodule was excised in which 
malignant melanoma was demonstrated micro- 
scopically. However, no selective uptake of I'*! 
could be demonstrated by direct assay of the 
excised nodule for radioactivity. The patient 
died before trial therapy with radioiodine 
could be instituted. Direct assay and radioauto- 
graphs of melanoma tissue from autopsy mate- 
rial showed no selective uptake of I'*, 


Case 111. L.G. This fifty-four year old man 
was first admitted in 1949 with neurological 
signs and symptoms which resulted in the exci- 
sion of a 2 by 2 cm. metastatic malignant 
melanoma from the right parietal area. The 
primary lesion was thought to be a mole behind 
the left ear excised elsewhere one year previous- 
ly. During the ensuing two years no further 
progression of neurological signs occurred, but 
two sizable tumor masses appeared on the right 
and left anterolateral chest walls. No other 
metastases were demonstrated, although the 
liver was slightly enlarged, firm and smooth. 

In June, 1951, the patient was given a 5 me. 
tracer dose of carrier-free I'!, and one of the 
anterior chest tumors was excised forty-eight 
hours later. No appreciable uptake of radio- 
iodine could be demonstrated either by direc- 
tional iv vivo counting of tumor nodules or by 
direct assay or radioautographs of the excised 
tissue. Nevertheless, the patient was given a 
“therapeutic” dose of 50 mc. one week later. 
His course was steadily retrogressive, with 
death two months after the radioiodine admin- 
istration. 


Case tv. M.S. This thirty-eight year old male 
had noted a black mole in the right temporal 
region for many years which had slowly in- 
creased in size. It was removed by cautery in 
January, 1951, and diagnosed as malignant 
melanoma, but wide excision was not carried 
out. In July, 1951, a routine chest roentgeno- 
gram showed metastatic areas in the left lower 
lung field, and shortly thereafter multiple skin 
nodules appeared. Biopsy of one of these 
nodules revealed the histopathological picture 
of malignant melanoma. The patient was given 
thyroid extract, 0.64 gm. daily for two weeks, 
followed by a 50 me. oral dose of I'*! with stable 
sodium iodide as a carrier. Radioautography was 
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planned at a later date on this patient, but 
biopsy was not carried out because of the rapid 
spread of the tumor. The patient developed a 
large nodular liver, hemiparesis, and intestinal 
obstruction with death occurring one month 
after the administration of radioiodine. 


Case v. J.L. This fifty-six year old man first 
noted a mole on his right anterior thorax in 
1949, two years prior to admission. In January, 
1951, wide local excision was carried out. No 
evidence of recurrence was noted until two 
weeks before admission when an enlarged, 
firm, left axillary lymph node appeared. This 
was biopsied in September, 1951, two days 
after a I mc. tracer dose of radioactive iodine. 
No selective uptake of radioiodine by the tumor 
could be demonstarted. In November, 1951, 
after three weeks on 0.64-0.96 gm. of thyroid 
daily, the patient was given a “therapeutic” 
dose of 50 me. of carrier-free I". 

The course remained unchanged for two 
months, after which severe recurring headaches 
and weakness in the right arm and leg were 
noted. Ophthalmoscopic examination revealed 
severe papilledema. The cerebrospinal fluid 
pressure was 438 mm. of water, the total pro- 
tein, 113 mg. per cent. Chest roentgenogram 
showed enlargement of the previously observed 
metastatic nodules in the lungs. Since addition- 
al trial of radioiodine did not seem justified, 
the patient was transferred to a hospital near 
his home for terminal care, where he died two 
months later. 


Case vi. A.D. This thirty-one year old 
white male was first seen in October, 1951, with 
a six month history of a bleeding, tender lesion 
just behind the right ear. The clinical diagnosis 
of melanoma was made elsewhere, and the pa- 
tient was referred to this hospital. Shortly after 
admission the patient was given a 2 mc. tracer 
dose of *! by mouth, and the following day a 
large posterior auricular node was removed. 
The pathological diagnosis was metastatic 
melanoma, but no uptake of radioactive iodine 
could be demonstrated either by direct assay 
or by radioautography. Two weeks later, local 
wide excision was performed together with a 
right radical neck dissection. The postoperative 
course was uneventful, and the patient re- 
mained well for a short time. By March, 1952, 
widespread local recurrence of melanoma had 
appeared which was so extensive that further 
surgery was not feasible. 

Despite the previous failure of I'*' uptake by 
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the tumor tissue, a large “therapeutic” dose of 
radioiodine was considered worthy of trial in 
this desperate situation. After one week on 
thyroid extract, 0.96 gm. daily, the patient was 
given 65 mc. of I'*! by mouth with stable sodium 
iodide as a carrier. No regression of tumor tissue 
whatsoever was noted after the radioiodine 
administration. The cervical nodules increased 
in size, and new pulmonary metastases ap- 
peared. One month after the I'*' administration, 
roentgen therapy to the right cervical and tem- 
poral regions was instituted, but this did not 
check the spread of the melanoma. Death oc- 
curred in May, 1952, six weeks after the 
“therapeutic” radioiodine. 


Case vit. W.J. This forty-one year old white 
farmer had noted a mole on his left posterior 
chest wall for many years, but there was no in- 
crease in size until April, 1951, six months be- 
fore admission. The lesion was excised in 
October, 1951, and because the pathological 
diagnosis was malignant melanoma, he was 
referred to this hospital. Two large, slightly 
tender lymph nodes were noted in the left axilla. 
The patient was given a 2 me. tracer dose of 
radioiodine. On the following day one of these 
nodes was excised, the histopathological di- 
agnosis being malignant melanoma. No appre- 
ciable uptake of I'*" in the tumor tissue could be 
demonstated either by direct assay or by radio- 
autograph. A radical axillary dissection was fol- 
lowed by deep roentgen therapy. In the next 
few months recurrent nodules appeared over the 
left chest wall. Despite the failure of the tumor 
to take up radioiodine previously, the patient 
was given a 50 me. “therapeutic” dose in 
March, 1952, after a one week period on thyroid 
extract, 0.64 gm. daily. During the ensuing 
months his course was steadily retrogressive, 
with death in September, 1952, five and one- 
half months after receiving radioiodine. 


Case vit. H.S. This thirty-five year old 
salesman had a mole excised from his left fore- 
arm in 1947, four years prior to his first admis- 
sion. The pathological diagnosis was malignant 
melanoma. A left radical axillary dissection was 
performed in January, 1951. Six and one-half 
months later a small nodule appeared in the 
scar, which upon biopsy proved to be mela- 
noma. Consequently, he was transferred to this 
hospital in August, 1951, where wide excision of 
the axillary scar was carried out. The excised 
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tissue revealed no melanoma, and complete 
investigation failed to demonstrate any metas- 
tases at this time. However, two months later, 
metastatic nodules had appeared in the left 
axilla, chest wall, and left cervical region. A 2 
mc. radioiodine tracer dose was given by 
mouth, with biopsy of a left axillary node three 
days later. No concentration of I'*! could be 
demonstrated by directional counting over the 
tumor areas, or by either direct assay or radio- 
autography of the excised node. 

The patient received local roentgen therapy 
to the tumor areas, and finally, because of 
intractable pain, a prefrontal lobotomy was per- 
formed with excellent pain relief. Despite the 
failure of the tracer test with radioiodine, a 
“therapeutic” trial dose of 50 mc. of carrier- 
free I"! was given in December, 1951, after 
three weeks on thyroid extract, 0.96 gm. daily. 
No objective or subjective evidence of improve- 
ment was noted. Two months later there was re- 
currence of pain, such that the patient required 
narcotics regularly. Chest roentgenogram re- 
vealed both lung and rib metastases. In Febru- 
ary, 1952, a second oral dose of 60 mc. of I'*! was 
given, this time with stable sodium iodide as a 
carrier. Again the radioiodine failed to retard 
the growth of the metastases, the patient ex- 
hibiting a retrogressive course with death in 
April, 19§2. 


Case 1x. J.Q. This twenty-nine year old 
white male first noted in 1948 the progressive 
growth of a small mole on the left lateral neck. 
Several small satellite nodules were present 
when wide local excision was first done late in 
1948. The pathological diagnosis was malignant 
melanoma. Because of recurrent nodules, a left 
radical neck dissection was performed in 1950. 
In the ensuing two years widespread skin, 
lymph node and pulmonary metastases ap- 
peared and showed slow but progressive growth. 

In January, 1952, the patient was given a 
tracer dose of 2 me. of I'*! followed by biopsy of 
a skin nodule seventy-two hours later. No up- 
take could be demonstrated by direct assay or 
by radioautograph. Nevertheless, the patient 
was given thyroid extract, 0.64 gm. daily for 
one week, following which a 60 me. oral ‘‘ther- 
apeutic” dose was given with sodium iodide 
carrier. After the radioiodine administration, 


the retrogressive course seemed accelerated 
with rapid increase in both size and number of 
skin, lymph node, and pulmonary metastases, 
together with a secondary anemia and pro- 
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found weakness. The patient died three months 
after receiving the radioiodine. 


DISCUSSION 


The uniform failure of the melanoma- 
tous tumor tissue in these patients to con- 
centrate inorganic I'*! is in accord with 
the findings of Marcus and Rotblat® 
for 13labeled diiodotyrosine. These find- 
ings, however, are in sharp disagree- 
ment with a later report in the quasi- 
popular press,® which indicated that several 
patients with malignant melanoma had been 
treated, and “‘in every case the cancer was 
arrested.” In two more recent reports,'® 
selective uptake of ['*! by melanoma tissue 
could not be demonstrated, nor was the 
clinical course of one patient appreciably 
influenced by I'*4. Because of the sugges- 
tiont that the production of artificial 
thyrotoxicosis was essential to achieve 
effective “therapy” with I, 7 of the 8 
patients were given thyroid extract. The 
signs and symptoms of mild thyrotoxicosis 
were produced in 4 of these patients prior 
to the administration of the “therapeutic” 
dose of I*!, but in no case was there any 
evidence of clinical response to radioactive 
iodine. 

The average survival time of 4.4 months 
after the radioiodine administration cer- 
tainly does not suggest that the I'*" exerted 
any beneficial influence. Whether or not the 
[31 administration shortened survival can- 
not be answered with any certainty in this 
small series. It is of interest in this connec- 
tion, however, that in two recent reports of 
patients treated by roentgen and radium 
therapy, average survival times for patients 
in both Stages 11 and tv were thirty-one 
months® and twenty months,® both con- 
siderably longer than in the present study. 

Because of the uniform failure of either 
selective I'*! uptake or therapeutic response 
in all of these patients, further trial of in- 
organic ['*! manifestly appears unjustifi- 
able. This report is offered as a guide to 
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others who might contemplate such a trial 
of [4 in melanoma. 


SUMMARY 


1. Inorganic radioactive iodine admin- 
istered orally in tracer quantities was not 
concentrated by malignant melanoma 
tissue in nine patients with this disease. 

2. Therapeutic trial with doses of 50 to 
65 me. of radioactive iodine proved totally 
ineffective in eight patients with metas- 
tatic malignant melanoma. No discernible 
alteration in the course of the disease could 
be demonstrated in any of these patients. 


Ross C. Kory, M.D. 
Veterans Administration Center 
Wood, Wisconsin 
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BIOLOGIC AND PHYSICAL ASPECTS OF THE ACTION 
OF TWO RADIATIONS OF DIFFERENT 
SPECIFIC IONIZATION* 


By JOANNE W. HOLLCROFT and EGON LORENZ 
National Cancer Institutet 
BETHESDA, MARYLAND 


and 
The Division of Biological and Medical Research, Argonne National Laboratory 
CHICAGO, ILLINOIS 


NE of the most fascinating problems 

in. the interaction of ionizing radia- 
tions with living matter is the question 
whether or not differences in effects are 
produced by radiations of different specific 
ionization. The concept of specific ioniza- 
tion is based upon the number of ion pairs 
produced by the ionizing particle per unit 
path length. For charged particles such as 
electrons, protons, alpha particles, etc., 
the specific ionization depends on the speed 
and charge of the incident particle. Un- 
charged particles such as fast neutrons can 
transfer their energy to protons and there- 
fore ionize indirectly. Finally, electro- 
magnetic radiation, such as_ roentgen 
radiation and gamma radiation, produces 
secondary electrons where it is absorbed in 
matter by photoelectric process, Compton 
scattering or pair production. Besides the 
ionization of atoms, molecular excitation 
followed by dissociation into atoms and 
ions may be of considerable importance in 
biologic systems. 

All observed effects of irradiation on 
biologic material are, then, caused by a 
primary or secondary ionization or an 
excitation process. The average energy 
necessary to form an ion pair is regarded to 
be approximately 30 electron volts. This 
energy loss of the ionizing radiation is 
derived from experimental data obtained 
with gases as absorbers. The atom from 
which an electron is removed will carry a 
positive charge; the ejected electron forms 
the negative ion by attaching itself to a 
neutral atom. For this reason, we express 


the specific ionization as number of ion 
pairs formed per unit path. This does not 
mean that the ion pairs formed are spaced 
at equal distances; usually they form 
clusters consisting of several ion pairs spaced 
unevenly. 

Theoretical considerations show that the 
specific ionization (above a certain min- 
imum energy of the impinging radiation) is 
proportional to the charge Z and inversely 
proportional to the square of the velocity 
of the particles in the energy range in which 
we are interested (200 kev. to several 
mev.). It follows that the greater the 
velocity of a particle, the less the specific 
ionization; therefore, conditions can be 
set up for different kinds of radiations giv- 
ing the same mean specific ionization. 
Finally, it has to be considered that the 
particle in its path through matter loses 
velocity on account of the ionization proc- 
esses and hence the specific ionization will 
increase with depth of penetration. Ac- 
cording to Gray® the theoretical minimum 
ion density is 6.3 ion pairs per micron of 
tissue which is approached in roentgen 
radiation in the multimillion volt range, 
e.g.. produced by the magnetic acceler- 
ators. For roentgen radiation in the ther- 
apeutic range (200 kv.) the mean specific 
ionization is 80, for y radiation of RaC, 15 
ion pairs per micron of tissue. For alpha 
particles (disintegration of radon) the 
specific ionization is 3,700, and still higher 
values have been obtained for the fission 
products of uranium. 

The difference in specific ionization re- 


* Presented at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
t National Institutes of Health, United States Public Health Service, Federal Security Agency. 


124 


| 


Vous. 1 


sults in striking quantitative differences in 
biologic effects on cells, viruses, bacteria, 
or seed. We cannot expect qualitative dif- 
ferences because the fundamental process 
of ionization is the same for all radiations. 
Dependent upon the number of ionization 
events necessary to inactivate one of the 
biologic entities it may be found that for 
one type of cell or organism a single ion 
cluster is sufficient to kill this entity. It ce 
comes apparent that y radiation, with < 

specific ionization of 15 ion pairs per mi- 
cron, will be more efficient in producing this 
effect than a radiation with 3,700 ion pairs 
per micron. Obviously, most of the ioniza- 
tion of the a particle is wasted. On the 
other hand, with a cell or organism requiring 
a large number of ionization events, such 
as spores, a particles will be more efficient 
than 7 radiation even when both radiations 
are given at the same dose rate. While this 
holds generally in the irradiation of small 
biologic entities, the picture becomes more 
complicated if we consider total body irra- 
diation of small mammals, such as mice, 
with radiations of different ion density. 
Here it has to be considered that the animal 
body is made up of a great variety of cells, 
some of which may be damaged or even 
killed by a single ion cluster while others 
may require a large number of ion clusters 
to produce comparable effects. Also it must 
be remembered that, following a total body 
dose in the lethal range to a mammal, death 
does not occur until a number of days have 
passed, the animal being active until a few 
days prior to death. Death is caused by the 
primary effects only insofar as they pro- 
voke a series of secondary reactions such 
as pancytopenia, intractable hemorrhages, 
or overwhelming infection, etc., which 
finally cause death. For these reasons no 
conclusions can be drawn from data on 


small biologic entities as to the effects of 


radiation with different specific ionization 
on animals. We might expect differences, 


however, if we consider that radiations of 


low specific ionization produce ionization 
that is diffusely distributed through the 
animal body while radiations of high 
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specific ionization produce dense ioniza- 
tions in discrete volumes of the animal 
body, the size of these volumes depending 
on the range of the radiation in tissues. 

To compare the biologic effects of acute 
total body irradiation, that dose is chosen 
that will kill 50 per cent of the experimental 
animals in thirty days (30 day LDDs). If 
the total dose and dose rates are the same 
for different radiations, it follows that the 
biologic effect as postulated would be 
identical as long as the condition is fulfilled 
that the energy is fairly uniformly dis- 
tributed throughout the body. This is easily 
achieved with roentgen or y irradiation, but 
dificult with radiations of high specific 
ionization. In comparing biologic effici- 
encies for total body irradiation, that of y 
radiation from RaC is usually taken as one. 
The relative biologic efficiency (RBE) is then 
defined as the ratio of y radiation dose to 
the dose of another radiation that pro- 
duces the same biologic effect, dose rates 
being equal. Thus the relative biologic 
efficiency of 200 kv. roentgen radiation is 
1.5, roentgen radiation being more effec- 
tive than y radiation. The specific ioniza- 
tions for the two radiations are approxi- 
mately 80 for 200 kv. roentgen radiation 
and 15 for y radiation. A few data on radia- 
tions with higher specific ionization are 
also available that give still higher RBE 
values, but they will be discussed later. It 
is of interest to mention that Tobias e¢ a/.° 
found that the LD5 for mice was the same 
for roentgen radiation as for 180 mev. 
deuterons or 340 mev. protons, which have 
approximately the same specific ionization. 

The biologic effects of radiations with 
very high specific ionization on mammals 
are of special interest as little is known how 
they affect survival and carcinogenesis in 
comparison with radiation of low specific 
ionization. 

In the following the results of the com- 
parison of the thirty day LD5o in mice will 
be given for roentgen and a radiation. 

To study the biologic effect of radiation 
of high specific ionization, such as @ radia- 
tion, an internal emitter has to be used be- 
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Fic. 1. Retention of radon in the mouse. (Reproduced by permission from Nucleonics, 1949, 
No. 9, 5, p- 69.) 


cause the range of the a radiation of 5 to 6 
mev. is approximately 40 microns in tissue 
of unit density. In order to compare the 
biologic effects of a emitters with those of 
roentgen radiation, the following condi- 
tions have to be fulfilled: The emitter must 
be distributed as uniformly as possible in 
the tissues of the animal and its biologic 
half-life should be such that it has disap- 
peared from the animal body within a few 
hours to be able to compare its effects with 
those of roentgen radiation given over the 
same period of time at similar dose rates. 
For the study of the 30 day LDs5o in 
mice, RaA, B, and C were chosen as the 
internal emitters rather than At 7", as after 
approximately two hours these have de- 
cayed sufficiently so that their contribution 
to the total dose becomes negligible. The y 
radiation from RaC facilitates measure- 
ments of the dose administered without 
contributing more than 1 per cent to the 
total dose. As the separation of RaA, B, 
and C from their parent radon is difficult, 
radon, in running equilibrium with its 
short-lived decay products, was used in the 
experiments. This requires a determination 
of retention of radon in the animal. It was 
shown that radon, being an inert gas, is 
rapidly removed from the animal.‘ These 
determinations were made by killing the 


animals at different times following injec- 
tion, sealing them in glass tubes, and de- 
termining the radon content from y radia- 
tion measurements of the RaC after ap- 
proximately four hours when the radon in 
the animal was in transient equilibrium 
with RaC. Another method consisted in 
adsorbing the radon exhaled by the animal 
on charcoal at dry ice temperature, sam- 
pling at different time intervals, and measur- 
ing the y radiation from RaC. The reten- 
tion of radon was measured after intrave- 
nous and intraperitoneal injection into mice. 
The results are plotted in Figure 1. 

The excretion of radon is extremely rapid 
following intravenous injection and slower 
following intraperitoneal injection. Espe- 
cially after intravenous injection, the dose 
from radon itself and the decay products 
formed during its stay in the body is small. 

The total dose is calculated on the basis 
that at the time of the injection radon was 
in equilibrium with its short-lived decay 
products. Because the excretion of the de- 
cay products is negligible during this short 
period of time, the total number of injected 
atoms will decay in the animal and the en- 
ergy from their complete disintegration can 
be derived from the known energies of the 
a and 6 particles. Since the 8 particles have 
a continuous energy spectrum, an average 
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energy equal to one-third maximum energy 
was used. Thus, for M millicurie of radon 
injected in equilibrium with its short-lived 
decay products per gram of tissue, the to- 
tal energy of the decay products amounts 
to 23.9 10° M ergs per gram of tissue. To 
this has to be added the dose contributed 
by radon itself and its short-lived decay 
products formed during its stay in the body. 
This dose can be calculated from the data 
of Figure 1, e.g., by a graphic method of 
analysis! and was found to be 1.5X 10° M 
ergs per gram for intravenous injection and 
7.8X10° M ergs per gram for intraperito- 
neal injection. The total dose is therefore 
25.4 10° M ergs per gram, or 31.7X 10° M 
ergs per gram, respectively. The contribu- 
tion of radon and its short-lived decay prod- 
ucts formed during its stay in the body is 
only $.9 per cent if injected intravenously 
and 24.6 per cent if injected intraperito- 
neally. Assuming M equal to 0.01 me. per 
gram, the dose received by the mouse from 
intravenous radon and its short-lived decay 
products formed during its stay in the body 
would be only 16 roentgens equivalent and 
the dose received from the short-lived de- 
cay products that were in equilibrium with 
radon at the time of injection would be 270 
roentgens equivalent. The total dose is then 
mainly produced by the a radiation from 
RaA and RaC’, the contribution of the B 
particles being 5 per cent and that of the y 
uae I per cent of which only part is 
absorbed in the mouse. 

For the determination of the 30-day 
LD,0° strain A male mice were used. They 
were given radon in equilibrium with its 
short-lived decay products intravenously 
into the tail vein, the doses ranging from 
0.013 mc. per gram of mouse to 0.017 me. 
per gram. This corresponds to energy doses 
of 33,800 ergs per gram to 44,200 ergs per 
gram. To compare the effects of radon and 
its short-lived decay products with those of 
roentgen radiation, mice of the same strain, 
sex and age were exposed to doses of 480 to 
645 roentgens; or in energy units 44,600 
ergs per gram to 60,000 ergs per gram of 
tissue (I r=93 ergs per gram of tissue). The 
radiation was given over a period of two 
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hours with a tube current of 20 ma., a tube 
voltage of 186 kv. (peak) at a distance of 
164 cm. The dose was graduated by addi- 
tion of copper and aluminum filters to sim- 
ulate the dose rate of the intravenously in- 
jected radon and its decay products. Thus, 
16 per cent of the dose was given in the first 
ten minutes, 50 per cent in the next fifty 
minutes, and 34 per cent in the last hour. 
From the data obtained, the 30 day LD5o 
was calculated for the two radiations. The 
percentage mortality increases rapidly with 
dose in the case of the radon treated ani- 
mals, but more slowly in the roentgen ir- 
radiated animals, as seen in Table 1, where 
the findings are summarized, and in Figure 
2 which shows the log-probit regression 
curves. The roentgen radiation 30 day LD 5» 
as given here was 564 r, with a standard 
deviation of + 23 r, or §2,400 ergs per gram, 
and for the radon solution 0.1415 +0.001 
mc. per gram, or 36,800 ergs per gram. The 
roentgen radiation energy absorbed is then 
1.42 times that of the alpha particle energy 
absorbed, if the LDs5o, are compared. The 
variation of this ratio from 1.28 at 20 per 
cent to 1.57 at 80 per cent mortality is not 
great. The difference in slope is significant 
on the 95 per cent level. 

It cannot be expected that the tissue dose 
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TABLE 


SUMMARY OF 30 DAY LDso EXPERIMENT 


No. of These in Per cent 

animals Dose erg/gm. dead at 

30 days 
200 44,000 10 
47 »400 52 
525 47 40 
20 §2,700 40 
JO 579° 53,800 43 
20 593° 55,200 60 
5° 630 . 58 , 600 60 
17. 60 ,000 on 
43 0.013 mc/gm. 33,800 15 
38 0.014 mc/gm. 36,400 66 
20 0.015 mc/gm. 39,000 6s 
34 0.016 mc/gm. 41,700 77 
14 0.017 mc/gm. 44,200 93 


from the short-lived decay products of ra- 
don will be distributed evenly throughout 
the animal as is the roentgen radiation dose. 
As the irradiation death in mice seems to 
be caused by the destruction of the cells 
from which the leukocyte series originates 
with subsequent bacteremia, a dose smaller 
than the average dose to these tissues may 
result in a diminished destruction of these 
cells. Evidence for such an effect is found 
in Jacobson’s experiments on spleen pro- 
tection during irradiation’ or in experi- 
ments that deal with shielding of part of 
the body during irradiation.’ Both proce- 
dures will raise the 30 day LD so considerably, 
and consequently for equal doses the effect 
on the picture of the circulating blood will 
be more pronounced in irradiated nonpro- 
tected animals than in spleen protected or 
paritally shielded animals. 

No significant difference in the degree of 
response of the leukocyte count with radon 
in equilibrium with its decay products or 
roentgen irradiation of comparable doses 
was found in mice.® This is shown in Figure 
3, 4 and B. 

The radon dose varied from 0.004 mc. 
per gram to 0.016 mc. per gram, or 10,160 
to 41,700 ergs per gram of tissue, and the 
roentgen radiation dose from 100 to 400 r, 
or in energy units from 9,300 to 37,200 ergs 
per gram of tissue. 
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The effects of whole body irradiation 
with radon or roentgen radiation on the 
regression of a transplantable mouse lym- 
phosarcoma also shows for comparable 
doses similar tumor regression.® This i 
shown in Figure 4, 4 and B. 

Finally, it was shown that for correspond- 
ing energy doses of intravenously injected 
radon in equilibrium with its short-lived 
decay products and total body roentgen 
irradiation? the response, as measured by 
the loss and recovery of the weight of the 
testes, is the same. Thus, it has been shown 
that radon and its short-lived decay prod- 
ucts, given intravenously, and roentgen 
irradiation produce comparable biologic 
effects in mice subjected to acute exposures 
as long as the doses are comparable. Appar- 
ently the difference in specific ionization 
does not enter the picture, nor does the un- 
even distribution of a emitters in the body 
to any great extent. 

The distribution of RaA, B, and C (and 
RaC’) was followed for two hours after in- 
jection, at which time the total activity is 
negligible. As intravenously administered 
radon itself contributes only 2 per cent of 
the total dose, it was neglected. The experi- 
mental data of the radiation dose from 
RaA, RaB, RaC, and RaC’ are summarized 
in Table 11. The experimental method used 
for the compilation of these data is given in 
a previous paper® and is omitted here. 

The amount of radon in equilibrium with 
its short-lived decay products injected in- 
travenously was 0.016 mc. per gram, giving 
a total absorbed energy of 4.1710‘ ergs 
per gram or 1.04X10° ergs for a 25 gram 
mouse. This corresponds to a roentgen radi- 
ation dose of 450 r. The total absorbed en- 
ergy, as measured in the different organs 
and tissues, is given in the last column. It 
agrees surprisingly well with the calculated 
total dose. The fifth column is of special in- 
terest; it gives the ratio of the measured 
dose in ergs per gram to the average dose 
in ergs per gram. The uneven distribution 
of the dose is apparent. However, in organs 
and tissues that are most radiosensitive and 
play an important role in the lethal irradia- 
tion syndrome, such as bone marrow (fe- 
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Fic. 3. Effects of various doses of (4) radon and (B) roentgen radiation on circulating leukocytes. (Repro- 
duced by permission from ¥. Nat. Cancer Inst., 1950-1951, 77, pp. 12 and 13. 


Tissue 


Lung 

Spleen 

Skin 

Femur 

Liver 

Kidney 
Muscle 
Intestine 

Fat (abdominal) 
Blood 

Salivary gland 
Testis 


Tora. 


RADIATION DOSE FROM RaA, RaB, RaC, ano RaC’ 


ergs/gm. 


TABLE II 


C+C’ 


55,860 
54,140 
18,180 
57 »856 
,622 
700 


497 


$1 
6! 
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109 3903 
16,000 
16,920 


ergs/gm. 


Total 


113,303 
16,505 
17 ,O13 


ergs/gm. 
Average 
ergs/gm. 


25 gm. animal 
ergs per total 
tissue 


10,295 
2,392 
76,649 
92,639 
70,841 

196,8 18 
81,563 

241,563 

2,875 

215,276 

2,508 
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Fic. 4. Effects of various doses of (4) radon and (8) roentgen radiation on tumor size. (Reproduced by 
permission from ¥. Nat. Cancer Inst., 1950-1951, 7, Pp. 4.) 


mur), spleen and blood, the dose is higher 
than the average dose, indicating that no 
protective effect, as pointed out previously, 
is involved to explain the close proximity of 
the regression curves in Figure 1 for the 
two radiations studied. The high dose to 
the kidneys, on the other hand, may ac- 
count for the somewhat greater efficiency 
of the @ radiation over that of roentgen 
radiation, as well as for the increase in 
slope. Although kidneys are known to be 
radioresistant, and no histologic difference 
was noted in the acute phase, the excessive 
dose to the kidneys, fourteen times that of 
the average dose, may have been a contrib- 
uting factor in the death of the animals by 
impairing kidney function. 

In an experiment by Lacassagne,*® in 


which one rabbit was given a total body 
dose of roentgen radiation and another one 
was injected intravenously with polonium, 
the polonium injected rabbit died, although 
the total absorbed energy in the body was 
only 1/10 that of the roentgen irradiated 
rabbit which survived and showed only 
moderate manifestations of irradiation in- 
jury. However, the polonium excreted 
through the kidneys produced severe kid- 
ney damage which is apparently the cause 
of death. The findings of Lacassagne, there- 
fore, support the argument that the shift in 
the regression lines as well as the increase 
in slope for radon and its short-lived decay 
products in comparison with that for the 
roentgen radiation may have been caused by 
the large dose received by the kidneys. 
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From the data presented we may be jus- 
tified in assuming that the biologic effect 
of the two radiations on mice, as found with 
regard to the LD5o tumor regression and 
the damage and recovery pattern of the 
testes for equal doses, depends on the total 
number of ionizations rather than on specif- 
ic ionization. This would indicate that in 
mice the direct effect of the irradiation on 
sensitive cells may play a minor role and 
that the indirect effect caused by the ab- 
sorption of the radiation at other sites and 
resulting in systemic reactions on the sensi- 
tive cells may be of primary importance. 
Little is known, however, of how specific 
ionization affects reactions in the body 
fluids. At present we cannot draw any de- 
finite conclusion from the comparison of 
the two radiations with regard to other 
radiations having intermediate or even 
higher specific ionizations. 

It is of interest to compare our data with 
the findings of Zirkle on the relative bio- 
logic effectiveness of neutrons in depend- 
ence upon their specific ionization. Zirkle! 
pointed out to us that the relative biologic 
effectiveness, as studied for the LDso in 
mice, increases with specific ionization, 
reaches a maximum for fast cyclotron neu- 
trons (specific ionization 400 ion pairs per 
micron). For fission neutrons (specific ioni- 
zation 1,400 1o0n pairs per micron) it de- 
creases again. Accordingly, the relative bio- 
logic effectiveness might continue to de- 
crease for specific ionization. In conjunction 
with these observations our data on the LD 5» 
for a radiation (with a specific ionization of 
3,700 1on pairs per micron) indicate such a 
decrease. 

Thus far only acute irradiation effects 
have been discussed and not the question 
of how long term survival and carcinogene- 
sis are affected by acute exposures to the 
two radiations of different specific ioniza- 
tions. Only preliminary data are available, 
but they indicate that long term survival 
of mice given radon intravenously is signif- 
icantly shortened in comparison with mice 
exposed to roentgen radiation of equivalent 
doses. Severe kidney lesions affecting pri- 
marily the kidney tubules were observed 
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in the radon treated mice; such lesions were 
not found in the roentgen irradiated ani- 
mals. These kidney lesions may possibly 
have been the cause of the early death of 
the radon treated animals. Possibly, al- 
though unlikely, deposition of RaD may 
also be a contributory factor, but data are 
not available. 

From the data presented, the tentative 
conclusion is reached that the relative bio- 
logic efficiency of internally administered 
a radiation is not strikingly different from 
that of roentgen radiation under the experi- 
mental conditions employed. It does not 
seem justified, therefore, to transfer obser- 
vations on the relative biologic efficiency 
from data obtained on various microorgati- 
isms, viruses, spores, tissues i” vitro, etc., 
to mammals. In such small biologic entities 
the relative biologic efficiency was found to 
vary from 0.5 to 20 (radiations of high spe- 
cific ionization). The relative biologic eff- 
ciency for alpha radiation is assumed to be 
20. This is out of line with our experimental 
data. 


Joanne W. Hollcroft 
National Cancer Institute 
Bethesda 14, Maryland 
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DISCUSSION 

Tirus C. Evans, Pu.D., Iowa City, Iowa. 
In this very interesting report, the essayists 
have concluded that the immediate lethal effect 
of alpha radiation is only 1.42 times greater 
than that of roentgen radiation. It has also been 
pointed out that this result is not in line with 
the relative biologic efficiency of 20 which has 
been assumed for purposes of establishing ac- 
ceptable exposures for personnel. 

In this discussion, I would like to defend the 
point of view that although the relative effec- 
tiveness of alpha radiation in the human body 
may not be as high as 20, we should not reduce 
this value too drastically for the following 
reasons: (1) These results reported today are 
for immediate effects and, from a practical point 
of view, we are also concerned with long range 
or delayed effects. The essayists have indicated 
that in animals allowed to live beyond the 30 
day period, histologically observed lesions ap- 
peared in the kidneys, and that long term sur- 
vival of mice given radon intravenously was 
significantly shortened in comparison with 
mice exposed to roentgen radiation of equiva- 
lent doses. My collaborators and I have found 
that fast neutrons have a much higher relative 
biologic efficiency (RBE) than roentgen-rays 
when a long term effects, rather than immediate 
results, are studied. It may be that radiation of 
higher specific ionization produces more per- 
manent cellular damage than does roentgen 
radiation. 

The second point I would like to mention has 
to do with distribution of the radiation. Strictly 
speaking, one can compare the effects of ad- 
ministered radioactive materials with whole 
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body roentgen or gamma radiation only when 
the distribution within the body is similar. 
Otherwise, one is not comparing the relative 
effectiveness due to difference in specific ioniza- 
tion alone, but may be demonstrating the rela- 
tion of a particular organ or tissue to the LDs5o 
(30 days). For example, Edith Quimby and I 
published in 1946 a study in which we com- 
pared the LDso of sodium 24 with that of 
roentgen rays. Although one would expect an 
equivalence because the specific ionizations are 
so similar, it was found that the Na*™ was less 
effective. These findings were confirmed in 1950 
by Snyder and Kidieleski who considered on 
the basis of these findings that the RBE of Na*™ 
for this effect was approximately 0.7 instead 
of I. 

David Lee and I have recently studied the 
effectiveness of I'*! in mice previously treated 
with Lugol’s solution so that concentration of 
the radioiodine in the thyroid would not take 
place. The whole body irradiation resulting 
from the I'** was much less uniform than that 
of the Na* and the RBE was only one-half as 
large. In other words, I'*! has been found to be 
only one-third as effective as roentgen rays and 
Na™ is two-thirds as effective as the roentgen- 
radiation. So, if one could correct the alpha 
particle dosage, which is still less homogeneous, 
by this factor it would indicate that this radia- 
tion is relatively more effective than stated 
here. 

I would like to mention in this connection 
the recent work of Friedell and Christie (1951) 
in which it was demonstrated that gold 198 
(concentration chiefly in liver) alone, or phos- 
phorus 32 (concentration chiefly in bone mar- 
row), is less effective than a half dose of each 
given to the same animal. 

In conclusion, I would like to say that this 
is a very interesting paper and a worthwhile 
type of investigation, but I would hesitate to 
change the acceptable exposure level very much 
at present as we like to have a considerable 
margin of safety until we have a lot more in- 
formation. I would give the same general con- 
clusion as have the essayists, but with a differ- 
ent emphasis; i.e., in the case of internally 
administered radioactive materials, the chemi- 
cal nature of the material and degree of 
penetrability of the radiation may be of more 
importance (in establishing the LDso, 30 days) 
than is the specific ionization of the radiation. 
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THE ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


HE annual meeting of the American 

Roentgen Ray Society is to be held at 
the Shoreham Hotel, Washington, D. C., 
September 21 to 24, 1954. This will be the 
Fifty-fifth Annual Meeting and over these 
years the Society has grown from a small 
group interested in ‘“‘a new kind of ray,” 
which immediately following its discovery 
was thought to have definite medical and 
surgical applications of benefit to the pa- 
tient, to the splendid Society which we all 
know today. Enormous strides have been 
made in the practice of radiology over these 
many years and at the annual meetings the 
members of the Society and their guests are 
given a summary of the progress made dur- 
ing the year and also a preview of things to 
come. 

The Society returns to Washington and 
the Shoreham Hotel with a sense of well- 
being, knowing that the facilities of the 
hotel are ample to meet the demands of the 
Society regarding its meeting halls, its 
scientific and commercial exhibit space, and 
over and above all this, there is the 
friendly atmosphere which obtains in the 
hotel itself. 

Elsewhere in this issue of the JouRNAL 
will be found President-Elect Dickinson’s 
splendid program which he and his Pro- 
gram Committee have arranged. A perusal 
of this program will convince everyone that 
it is an excellent one, covering as it does in 
a selected range of papers the diagnostic 
aspects of radiology, in addition to the 
therapeutic aspects, and there will also be 
found excellent groups of papers on sub- 
jects which should appeal to the most dis- 
criminating listener. Among these may be 


mentioned a symposium on “Carcinoma of 


the Lung.” The moderator of this excellent 
symposium is Dr. Merrill C. Sosman of 
Boston. Another symposium deals with 
“Blood Dyscrasias” and the moderator of 
this group of papers is Dr. H. Dabney Kerr 
of Iowa City. Another symposium deals 
with the ‘Uses of Radioactive Isotopes in 
Medical Diagnosis and Research” and the 
moderator of this group of papers is Dr. 
Edith H. Quimby of New York. Dr. E. B. 
D. Neuhauser of Boston has arranged a 
symposium on ‘“‘Neonatal Respiratory Dis- 
tress Syndromes” which should be of great 
interest to all, and Dr. Fred J. Hodges of 
Ann Arbor is the moderator of a symposium 

n “Inflammatory Lesions of the Gastro- 
intestinal Tract.”’ This symposium should 
also prove of value as inflammatory lesions 
of the gastrointestinal tract and their dif- 
ferential diagnosis is of the utmost impor- 
tance. We mention only a few of the inter- 
esting papers. The entire list of the various 
papers is, as we have said, given in the Pre- 
liminary Program to be found elsewhere in 
this issue of the JouRNAL. 

On Tuesday evening the Caldwell Lec- 
ture is to be delivered by Dr. Edward L. 
Jenkinson, Professor and Chairman, De- 
partment of Radiology, Northwestern Uni- 
versity Medical School, Director of the 
Department of Radiology, St. Luke’s Hos- 
pital, Chicago, Illinois. Dr. Jenkinson has 
chosen as the title of his lecture ‘“Pyloric 
Antrum of the Stomach.” Dr. Dickinson 
has displayed splendid judgment in the 
selection of so eminent a radiologist as Dr. 
Jenkinson to give this important lecture. 
The topic of his discussion is one upon 
which Dr. Jenkinson is well qualified to 
speak. 
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This year Dr. Harry M. Weber returns 
as Director of the Instruction Courses and 
for the forthcoming meeting he has selected 
a distinguished faculty which offer compre- 
hensive courses of lectures on a variety of 
radiological subjects. Detailed information 
concerning the Instruction Courses will be 
found elsewhere in this issue of the 
JournaL. It cannot be emphasized too 
strongly that those who anticipate taking 
any of these courses should register at once, 
for it is well known that the courses are 
popular and if applications are not made 
promptly, one desiring a given course may 
find himself unable to attend because the 
number of applicants who can be accom- 
modated in a given course is to a certain 
extent limited. Following the custom estab- 
lished last year the Instruction Courses 
will be given in the afternoon. 

The exhibit halls of the Shoreham Hotel 
are splendidly arranged to house the 
Scientific as well as the Commercial Ex- 
hibits; and they are in close proximity to 
the assembly room where the scientific ses- 
sions of the meeting will be held. There has 
been a great revival of interest in the Sci- 
entific Exhibits as evidenced by the fact 
that all available space for these exhibits 
has already been allotted. Not only those 
seeking space in the Scientific Exhibit hall 
but the Commercial Exhibitors themselves 
are showing an ever growing interest in the 
annual meetings of the Society, and this 
promises to be one of the largest Commer- 
cial Exhibits that the Society has ever had. 
Included in the Commercial Exhibits will 
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be, of course, the latest apparatus and in- 
struments used in radiological departments, 
and a number of the pharmaceutical and 
publishing houses will also be represented. 

The annual Golf Tournament for the 
Willis F. Manges trophy is to be held on 
Monday, September 20, at the Manor 
Country Club, and the annual Golf Dinner 
will be held at the same place after the 
tournament. These arrangements have 
been made by the Local Committee on Ar- 
rangements under the chairmanship of Dr. 
Ralph M. Caulk. 

From a social and cultural aspect the 
success of the meeting is practically as- 
surred, since it is being held in so fine a city 
as Washington which offers such unusual 
opportunities in its great number of art 
museums and other buildings of historical 
interest. 

On Thursday evening, September 23, the 
Annual Banquet of the Society will be held 
in the Blue Room, at which time the pres- 
entation of the scientific awards at this 
year’s meeting will be made. 

The facilities of the Shoreham Hotel are 
too well known to need discussion but it is 
urged that those who anticipate attending 
the meeting make their reservations as 
early as possible. The hotel accommoda- 
tions in Washington are ample to care for 
all those who plan to attend the meeting 
provided they make their reservations 
early. 

Requests for reservations should be made 
by writing Mr. L. Gardner Moore, Shore- 
ham Hotel, Washington, D. C. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unitep States oF AMERICA 


AMERICAN RoENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shoreham Hotel, 
Washington, D.C., Sept. 21-24, 1954. 

American Rapium Society 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: Shoreham Hotel, Washington, 
D. C., April 21-23, 1955. 

RapioLocica Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Biltmore Hotel, Los Angeles, 
Calif., Dec. 5-10, 1954. 

AMERICAN COLLEGE OF KADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on RaproLocy, AMerican AssociaTION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual meeting: San Francisco, Calif., June 21-25, 
1954. 

Firry InTER-AMERICAN ConcrEss OF RADIOLOGY 
General Secretary, Dr. Eugene P. Pendergrass, 3400 
Spruce St., Philadelphia 4, Pa. Meets at Shoreham Ho- 
tel, Washington, D. C., April 24-29, 1955. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Rapro.ocicat Society 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Arkansas Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA 
Secretary, Dr. Albert A. Rayle, Jr. 478 Peachtree St., 
N.E., Atlanta, Ga. Meets month y, except during three 
summer months, on second Friday evening. 

Brooktyn RoentTcEN Ray Society 
Secretary, ooo Daversa, 345 75thSt., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BuFFaLo Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centra New York Roentcen Ray 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Ouro Rapro.ocica Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoentTGEN Society 
Secretary, Dr. Elbert K. Lewis, 6337 S. Harvard Ave., 
Chicago, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

CLEVELAND RaDIOLoGIcAL SociETY 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 p.m. on fourth 
Monday of each month from October to April. 

Cotorapo Society 
Secretary, Dr. Parker Allen, Children’s Hospital, Denver, 


Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut VALLEY Rap1o.Locic Society 
Secretary, Dr. B. B. Alicandri, 78 Wayne St., Springfield, 
Mass. Meets second Friday October and April. 

Datvas-Fort Wortu CLuB 
Secretary, Dr. O. H. Grunow, 650 Fifth Ave., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 

Detroit RoENTGEN Ray AND Rapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 

East Bay RoEnTGEN Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

Fioripa Soctety 
Secretary, Dr. J. T. Shelden, Box 1021, Lakeland, Fla. 
Meets twice annually, in the spring with the annual State 
Society meeting, and in the fall. 

Georaia Rapio.ocicaL Society 
Secretary, Dr. Robert M. Tankesley, 218 Doctors Bldg., 
Atlanta, Ga. Meets in mid-winter and at annual meeting 
of Medical Association of Georgia in the spring. 

GreaTeR Miami Society 
Secretary, Dr. R. D. Shapiro, 541 Lincoln Rd., Miami 
Beach, Fla. Meets monthly at various South Florida 
Hospitals. 

Houston RaDIoLocicat Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 

IpaHo Stats Rapio.ocicat Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

RADIOLOGICAL SociETY 
Secretary, Dr. Stephen L. Casper, tor Maine St., 
Quincy, ill. Meets three times a year. 

INDIANA ROFNTGEN SOCIETY 
Secretary, Dr. John A. Robb, 238 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa RapDIOLocIcaL SociETY 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society, 
The scientific section is held in the autumn. 

Kansas RaDIoLoaicat Society 
Secretary, Dr. A. M. Cherner, Hays, Kansas. Meets in 
spring with State Medical Society, and in winter on call. 

Kentucky RapDIo.ocical SocirETY 
Secretary, Dr. David Shapiro, 323 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Rapro.ocicaL Society 
Secretary, Dr. Solomon Maranov, 1450 $Ist St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs RaDIoLocIcaL SocieTY 
Secretary, Dr. Oscar Harvey, 3741 Stocker St., Los 
Angeles 8, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building, 
Los Angeles. 


oth St., Oakland 9, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Marne Society 
Secretary, Dr. Jack Spencer, Maine General Hospital, 
Portland 4, Maine. Meets in early spring, June and fall. 

MarYLAND RapIoLocicaL Society 
Secretary-Treasurer, Dr. H. Leonard Wartes, 2337 
Eutaw Place, Baltimore 17, Maryland. 

Miami VALtey Rapro.ocicat Socisty 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

MILWAUKEE ROeENTGEN Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

MinneEsoTA RaDIOLOGICAL SociETY 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

MisstssipP1 RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Meets at least once a year. 

Nassau RADIOLOGICAL 
Secretary, Dr. Frank Huber, Hempstead, N. Y. Meets 
second Tuesday of the month in February, April, June, 
October and December. 

NEBRASKA RADIOLOGICAL SocIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New EncLanD RoeEnTGEN Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets monthly on third 
Friday, Harvard Club. 

New Hampsuire Roentcen Ray Sociery 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roenrtcen Society 
Secretary, Dr. J. R. Freid, 1049 Park Ave., New York 28, 
N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Carona RaDIo.ocicaL Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Nortu Dakota Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New York RaADIOLocIcaL Society 
Secretary, Dr. D. H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. 

NorTHERN CA.irorniaA Society 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

State Society 
Secretary, Dr. M. M. Thompson, 316 Michigan St., 
Toledo, Ohio. 

OxtaHoma State Rapio.ocicat Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Raproocicat Society 
Secretary, Dr. J. W. Loomis, 919 Taylor St. Bldg., Port- 
land 5, Oregon. Meets monthly from October to June on 
the second Wednesday of each month at 8:00 P.M. at the 
University Club. 
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Orveans ParisH Sociaty 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital. 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric NortHWEST 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pactric 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PaNNSYLVANIA RaDIoLocicaL Sociaty 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport. 
Next annual meeting at Bedford Springs Hotel, Bedford, 
Penna., May 14 and 15, 1954. 

PHILADELPHIA RoeNTGEN Ray Socisty 
Secretary, Dr. H, M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at 5 P.M., from October to May in Thompson 
Hall, College of Physicians. 

PittsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets 6:00 p.m. at Webster 
Hall Hotel on second Wednesday each month, October 
to May inclusive. 

Section, Battimore Mepicat Society 
Secretary, Dr. H. Leonard Warres, 2337 Eutaw Place, 
Baltimore 17, Md. Meets third Tuesday each month, 
September to May, inclusive. 

Rapro.ocicat Section, Connecticut Mepicat Society 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

RaproLocicaL Section, Mepicat Socisty or THe Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. A. C. Wyman, 5445—28th St., N.W. 
Washington, D. C. Meets Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section, SourHERN Mepicat AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RapDIoLocicaL Society oF GREATER CINCINNATI 
Secretary, Dr. Chapin Hawley, 927 Carew Tower, Cin- 
cinnati 2, Ohio. Meets monthly from September to 
June on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Soctety oF Hawatt 
Secretary, Dr. P.S, Arthur, Young Hotel Bldg., Honolulu 
13, T. H. Meets third Friday of each month at a place 
designated by the Secretary. 

Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Rapro.ocica Society or Lousiana 
Secretary, Dr. J. T. Brierre, 700 Audubon Bldg., New 
Orleans. Meets annually during Louisiana State Medical 
Society Meeting. 

Raprotocicat Society oF New JERSEY 
Secretary, Dr. Salomon Silvera, 921 Bergen Ave., Jersey 
City, N. J. Meets at Atlantic City at time of State Medi- 
cal Society and in November in Newark, N. J. 

RapIoLocicat Society oF SOUTHERN CALIFORNIA 
Secretary, Dr. George Jacobson, 1200 N. State St., Los 
Angeles 33, Calif. 

Ricumonp County RaptoLocicat Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocuesTer Roentcen Ray Soctety, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocxy Mountain Society 
Secretary, Dr. John H. Freed, 4200 East Ninth St., Den- 
ver 7, Colo. Meets at Shirley-Savov Hotel, Denver, 
Colo., Aug. 19-21, 1954. 
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St. Louts Society or RaDIoLocists 
Secretary, Dr. W. B. Seaman, 510 South Kingshighway, 
St. Louis 10, Mo. Meets fourth Wednesday each month, 
except June, July, August and September. 

San Antonio-Miuitary Rapro.ocicat Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Rapro.ocicat Society 
Secretary, Dr. I. i: Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

Section on Rapro.ocy. Catirornia Mepica. AssociaTION 
Secretary, Dr. H. R. Morris, 1027 “D” St., San Bernar- 
dino, Calif. 

Section on Rapro.ocy, Stats Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, Ill. 

SHRBVEPORT RaDIOLoGicaL CLuB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M. 
September to May inclusive. 

Soutu Bay RaproLocicat Society 
Secretary, Dr. J. J. McCort, Santa Clara County Hos- 
pital, San Jose, Calif. Meets second Wednesday each 
month. 

Soutn Caroiina Rapro.ocicat Society 
Secretary, Dr. William A. Klauber, Self Memorial Hos- 
pital, Greenwood, S. C. One meeting with South Carolina 
— Association in May, others arranged by Presi- 

ent, 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg., 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Rapro.ocicat Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

Tri-StaTE RADIOLOGICAL SocIETY 
Secretary, Dr. S. N. Tager, 219 Walnut St., Evansville, 
Ind. Meets last Wednesday of Oct., Jan., March and 
May, 8:00 p.m. at Elks’ Club in Evansville. 

University or MicuicaAn DeparRTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday oo from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RapioLocicaL ConFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Uran State Rapro.ocica Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Virointa RaDIoLoaica Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuincTon State Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Vircin1a RapIo.ocicat Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg., 
Charleston, W. Va. Meets concurrently with annual 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WesTCHESTER RaDIOLoGIcAL Society 
Secretary, Dr. M. G. Priestman, New Rochelle Hospital, 
New Rochelle, N.Y. Meets on third Tuesday of January 
and October and on two other dates. 


Society Proceedings, Correspondence and News Items 


JuLy, 1954 


Wisconsin Rapioocica Society 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held during year; annual meeting 
each spring at Madison, Wis. 

X-Ray Strupy or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra. 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.M., Lane Hall, Stanford Uni. 
versity Hospital. 


Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SocireDaD De RapioLocfa y FistoTeraPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Sociepap Mexicana DE Raprotoofa, A. C, 

Secretary General, Dr. Eugenio Toussaint, Calle del Oro 
No. 15, Mexico 7, D.F. Meets first Monday of each 
month, 

AsociaciOn PuERTORRIQUENA DE RapioLocfa 
Secretary, Dr. Rafael A. Blanes, Ave. Ponce de Leon 
1175, Santurce, P. R. 

SocrepaD RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at precedingmeeting, 


British Empire 
AssOciATION OF RADIOLOGISTS OF THE 
QUEBEC 
— Dr, J.-P. Jean, 4039 Tupper St., Westmount, 
ue. 
British InstiruTs OF RapDIOLoGy INCORPORATED WITH 
THB RONTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 Welbeck St., London, W 1. 
Facu.ty oF RaADIOLOGIsTs 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section oF Rapio.ocy oF THB Royat Socisty oF 
(ConFinep To MepicaL 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section or RaproLtocy, Canapian MepIcat AssociaTION 
Secretary, Dr. C. M. Tones, Inglis St., Ext. Halifax, N. S. 
SoctéTE CANADIENNE-FRANGAISE D’ELECTRO-RADIOLOGIE 
MEDICALEs 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
— or Rapro.Locists (AusTRALIA AND New ZEa- 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 

Asociacion ARGENTINA DB RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SociEDAD ARGENTINA DB RaproLocia, JuntA CENTRAL, 
Buenos 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE Rapio.oci, FILIAL DBL LiTorRAL, 
Seppe, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
om Wednesday, 19 ha 663 Italia St., Rosario, Santa 

e. 

SocteDAD ARGENTINA DB RaproLocia, pew Sur, 
Sepp, La Piata 
President, Prof, Dr. Jose P. Uslenghi, La Plata, Meets 
monthly. 
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SociEDAD ARGENTINA DB FILIAL DEL CenTRO 
SepsB, CorDoBA 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocteEDAD ARGENTINA DB FILIAL pat Norra 
Sepg, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SoctEDAD ARGENTINA DB RaproLocia, Da Cuyo 
Sepg, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocrEDADB BrasILEIRA DB Rapio.ocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
ea Brazil. Meets monthly, except during January, 

ebruary and March, 

SocrEDADE BrASsILEIRA DB RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreEDAD CoLoMBIANA DB RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month, 

SociEDAD PERUANA DB RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SoctepaD ps Raprotocica, CaNcBROLOGIA Y Fisica 
Mepica pet Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Evrops 


Société ps RapDIoLocis 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Société 
and its branches: Société pu Sup-Ovgst, pu LrrroraL 
MEDITERRANEEN, DU CENTRB BT DU Lyonnars, DB 
L’OuestT, DB L’Est, ET D’ALGER BT D’AFrIQUB DU Norp 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°®, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapro.oci v Praze 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly —— during July, 
August, and September. Annual general meeting. 
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DeutscHe R6nTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kroker, Evangelisches Kran- 
kenhaus, Huyssens Stiftung, (22a) Essen. Annual meeting, 
Sept. 5-8, 1954, Wiesbaden, Germany. 

Socteta D1 RaproLocia MepIca 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Po.tsH Society oF RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept.. Akademia Gdansk. 

Wrocraw Section Society or Rapio.ocy 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Skiodowska St. Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroctaw. 

SocreTaTEA Romana DB Rapio.ocie st ELecrro.ocis 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocrepaD DE Rapro.ocia Y ELEcTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT (SociéTE SuIssB 
DE RaDIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 


Inp1an AssocraTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, 1, India. 
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PRELIMINARY PROGRAM 


FIFTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


HE Fifty-fifth Annual Meeting of the 

American Roentgen Ray Society will 
be held at the Shoreham Hotel, Washing- 
ton, D. C., September 21 to 24, 1954. 

The Executive Council will meet at noon 
on Sunday, September 19. 

The annual Golf Tournament for the 
Willis F. Manges trophy will be held on 
Monday, September 20, at the Manor 
Country Club. The annual Golf Dinner 
will be held at the same place after the 
tournament. 

Dr. Edward L. Jenkinson of Chicago, 
Illinois, will give the Caldwell Lecture on 
Tuesday evening, September 21. The An- 
nual Banquet will be held on Thursday 
evening, September 23. 

The Instruction Courses will begin at 
3:00 P.M. on Tuesday, Wednesday and 
Thursday, and at 1:30 p.m. on Friday. 
Elsewhere in this issue will be found the de- 
tailed plan of the courses. 

The Scientific Program, which has been 
arranged by President-Elect Joshua C. 
Dickinson and his Program Committee, is 
as follows: 


Tuesday, September 21, 1954 


8:30 A.M. Call to order, Fifty-fifth Annual 
Meeting, Harry M. Weber, M.D., Presi- 
dent. 

Address of Welcome: P. A. McClendon, 
M.D., President of the Medical Society of 
the District of Columbia, Washington, 
D.C. 

Installation of the President-Elect, Joshua C. 
Dickinson, M.D., Tampa, Florida, by 
President Weber and the Chairman of the 
Executive Council, Paul C. Hodges, M.D., 
Chicago, Illinois. 

Inaugural Address: President Joshua C. 


Dickinson, M.D. 
9:00 A.M. 
Paper 
No. 
1. The Roentgen Evaluation of Malignant 
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Bone Tumors. Gwilym S. Lodwick, 
M.D., Iowa City, Iowa, and Lent C, 
Johnson, M.D. (by invitation), Wash- 
ington, D. C. Discussion by Aubrey O, 
Hampton, M.D., Washington, D. C., 
and Paul C. Hodges, M.D., Chicago, 
Ill. 

. Preliminary Experiences with a 50 Gram 
Converging-Beam Radium Unit. 
Douglas Quick, M.D., New York, 
N. Y., and Jeanne Delano Richmond, 
B. A. (by invitation), New York, 
N. Y. Discussion by Edith H. Quimby, 
Sc.D., New York, N. Y. 

Symposium: Carcinoma of the Lung. 
Moderator: Merrill C. Sosman, M.D., 
Boston, Mass. 

. The Increasing Incidence and Some Etio- 
logical Factors in Carcinoma of the 
Lung. Harold L. Stewart, M.D. (by 
invitation), Bethesda, Md. 

4. Pathology of Carcinoma of the Lung as 
Related to the Roentgen Shadow. 
Averill A. Liebow, M.D. (by invita- 
tion), New Haven, Conn. 

s. The Detection of Carcinoma of the Lung 
by Screening Procedures, Particularly 
Photo-Fluorography. Henry L. Gar- 
land, M.D., San Francisco, Calif. 

6. Identification of Pulmonary Tumors by 
Roentgenological Methods. Leo G. 
Rigler, Minneapolis, Minn. 

. Surgical Procedures in the Diagnosis and 
Treatment of Carcinoma of the Lung. 
Edgar W. Davis, M.D. (by invitation), 
Washington, D. C. 

Discussion by Arthur C. Christie, M.D., 
Crescent City, Fla., Aubrey O. Hamp- 
ton, M.D., Washington, D. C., and 
Brian Blades, M.D. (by invitation), 
Washington, D. C. 


~ 


:30 p.M. Luncheon and Study of Scientific 


and Technical Exhibits. 


730 p.M. Fifth Annual Past Presidents 


Luncheon. 


:00 p.M. Instruction Courses. 


:30 p.M. Executive Business Session of the 


Society. 


— 
| | 
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Tuesday Evening, September 21, 1954 
Fight-Thirty o’Clock 
The Caldwell Lecture 
“Pyloric Antrum of the Stomach” 
by 


Edward L. Jenkinson, M.D. 


Professor and Chairman, Department of 
Radiology, Northwestern University 
Medical School, Director of the De- 
partment of Radiology, St. Luke’s 
Hospital, Chicago, Illinois 

Introduction—B. R. Kirklin, 
Rochester, Minnesota 

Presentation of Medal to Dr. Jenkinson 
—President Dickinson 


M.D., 


Wednesday, September 22, 1954 

9:00 A.M. 

Symposium: Blood Dyscrasias, Lym- 
phoma-Leukemia Group. Moderator: 
H. Dabney Kerr, M.D., Iowa City, 
Iowa. 

. Some Basic Concepts Regarding Tumors 
of Lymphoid Tissue. John R. Carter, 
M.D. (by invitation), Iowa City, 
Iowa. 

9. Chemotherapeutic Aspects. David Kar- 
nofsky, M.D. (by invitation), New 
York, N. Y. 

10. Radioactive Isotopes in the Treatment 
of Lymphomas. Robert Robbins, M.D. 

(by invitation), Philadelphia, Pa., and 
W. Edward Chamberlain, M.D., Phil- 
adelphia, Pa. 

11. The treatment of Malignant Lymphomas 

with Conventional X-Ray Therapy. 
H. B. Elkins, M.D., Iowa City, Iowa. 
12. Radiation Exposure and Protection Dur- 
ing Diagnostic Procedures. Vincent W. 
Archer, M.D., Charlottesville, Va. 
Discussion by Lauriston S. Taylor, 
Ph.D., Washington, D. C. 
Symposium: Uses of Radioactive Iso- 
topes in Medical Diagnosis and Re- 
search. Moderator: Edith H. Quimby, 
Sc.D., New York, N. Y. 
13. Diagnostic Tests That Depend on Lo- 
calization of Radioisotopes. Marvin 
M. D. Williams, Ph.D., Rochester, 
Minn., and Donald S. Childs, Jr., 
M.D. (by invitation), Rochester, 
Minn. 
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14. Some Applications of Isotope Dilution 
Techniques. Rosalyn S. Yallow, Ph.D. 
(by invitation), New York, N. Y. and 
Solomon A. Berson, M.D. (by invita- 
tion), New York, N. Y. 
15. Studies of Blood and Circulatory Dy- 
namics. Edith H. Quimby, Sc.D., New 
York, N. Y. 
Discussion by Richard H. Chamberlain, 
M.D., Philadelphia, Pa., and Henry L. 
Jaffe, M.D., Los Angeles, Calif. 
12:30 p.M. Luncheon and Study of Scientific 
and Technical Exhibits. 
3:00 p.M. Instruction Courses. 


Thursday, September 23, 1954 
9:00 A.M. 


16. A Study of the Late Effects Following 
Thorotrast Administration; the Clini- 
cal, Radiochemical, Autoradiographic, 
Histopathological, Roentgenographic 
and Physical Findings. William B. 
Looney, M.D. (by invitation), Be- 
thesda, Md., and Martin Colodzin (by 
invitation), Bethesda, Md. Discus- 
sion by Fred O. Coe, M.D., Washing- 
ton, D. C., Eugene P. Pendergrass, 
M.D., Philadelphia, Pa., and Merrill 
C. Sosman, M.D., Boston, Mass. 
17. Friedlander’s Pneumonia. Brian 
Holmes, M.D. (by invitation), Tor- 
onto, Ontario, Canada. 
18. Review of Seventeen Years’ Experience 
with Transvaginal Roentgen Therapy 
in Cervical Cancer. Ralph M. Caulk, 
M.D. Washington, D. C. Discussion 
by Charles L. Martin, M.D., Dallas, 
Texas. 
Symposium: Neonatal Respiratory Dis- 
tress Syndromes. Moderator: Edward 
B. D. Neuhauser, M.D., Boston, 
Mass. 
19. Neonatal Physiology for the Roentgen- 
ologist. Clement A. Smith, M.D. (by 
invitation), Boston Mass. 
20. Clinical Aspects of Respiratory Distress 
Syndromes. Murray E. Pendleton, 
M.D. (by invitation), Boston, Mass. 
21. Pathology of the Neonatal Chest. Ben- 
jamin Landing, M.D. (by invitation), 
Cincinnati, Ohio. 

Roentgenologic Correlation. Herbert G. 
Peterson, Jr., M.D. (by invitation), 
Boston, Mass. 


. 
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12:30 p.M. Luncheon and Study of Scientific 
and Technical Exhibits. 

3:00 P.M. Instruction Courses. 

4:30 p.M. Executive Business Session of the 
Society. 


Thursday Evening, September 23, 1954 


Seven o’Clock 
Cocktails—Lower Lobby 
Fight o’Clock 
Annual Banquet—Blue Room 
Presentation of Scientific Awards 
Friday, September 24, 1953 
9:00 A.M. 

23. Pyogenic Vertebral Osteomyelitis Fol- 
lowing Pelvic Operation with Special 
Reference to Preoperative Infection. 
Edwin L. Lame, M.D., Philadelphia, 
Pa. Discussion by Ralph S. Bromer, 
M.D., Bryn Mawr, Pa., and Oscar V. 
Batson, M.D. (by invitation), Phila- 
delphia, Pa. 

24. The Mucosal Pattern of the Mesenteric 
Small Intestine—An Anatomical 
Study. Robert D. Sloan, M.D. (by in- 
vitation), Baltimore, Md. Discussion 
by Fred J. Hodges, M.D., Ann Arbor, 
Mich. 

25. Smooth Muscle Tumors of the Alimen- 
tary Tract; Their Roentgen Manifes- 
tations. Hillier B. Baker, Jr., M.D. (by 


JuLy, 1954 


invitation), West Point, N. Y., and C, 
Allen Good, M.D., Rochester, Minn, 
Discussion by Wallace M. Yater, 
M.D. (by invitation), Washington, 

Symposium: Inflammatory Lesions of 
Gastrointestinal ‘Tract. Moderator: 
Fred J. Hodges, M.D., Ann Arbor, 
Mich. 

26. Pathologic Changes in Regional Ileitis 
and Chronic Ulcerative Colitis. A. 
James French, M.D. (by invitation), 
Ann Arbor, Mich. 

27. Inflammatory Lesions of the Esophagus 
and Stomach. Fred J. Hodges, M.D., 
Ann Arbor, Mich. 

28. Inflammatory Lesions of the Small In- 
testine. Richard H. Marshak, M.D., 
New York, N. Y. 

29. Intestinal Obstruction. Paul C. Hodges, 
M.D., Chicago, Ill., and Roscoe E, 
Miller, M.D. (by invitation), Chicago, 
Ill. 

30. Non-Neoplastic Abnormalities of the 
Large Intestine. Harry M. Weber, 
M.D., Rochester, Minn. 

Discussion by Ross Golden, M.D., New 
York, N. Y., and Leo G. Rigler, M.D., 
Minneapolis, Minn. 

12:30 p.M. Luncheon and Study of Scientific 
and Technical Exhibits. 
1:30 p.M. Instruction Courses. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 
Harry M. Weser, M.D., Director 


Titles and Abstracts of Courses Offered 


Fifty-Fifth Annual Meeting 
Shoreham Hotel, Washington, D.C. 


PRESIDENT-ELECT JOSHUA C. 
DICKINSON, with the approval of the 
Executive Council, has requested that the 
Section on Instruction be continued for the 
annual meeting of 1954. His program has 
been arranged so that the Instruction 
Courses will be offered between the hours 
of 3:00 P.M. and 4:30 P.M. on Tuesday, 
Wednesday, and Thursday, and 1:30 and 
3:00 P.M. on Friday. One course will be 
offered this year in each of the twelve rooms 
assigned for this purpose. Thus a total of 
gO minutes has been made available for 
each course. This makes it possible for in- 
structors to devote sufficient time to dis- 
cussion and to conference with those at- 
tending the courses. No other official ac- 
tivity has been scheduled for these times. 

The Section of Instruction presents for 
1954: 

(1) Twenty-one Single Period Courses 
(Courses 101-121) and five Sequential 
Courses (Courses 122A, B; 123A, B; 124A, 
B; 125A, B, C; 126A, B), in Diagnostic 
Roentgenology with a faculty of 31 in- 
structors and covering 32 periods. 

(2) Ten Single Period Courses (Courses 
202-211) in Therapeutic Radiology, and 
one Course in the use of Radioactive I[so- 
topes (Course 201), with a faculty of 11 
instructors, and covering II periods. 

(3) Three Single Period Courses 
(Courses 302-304) and one Sequential 
Course (Course 301A, B) dealing with 
fundamental physical, biologic, and dosi- 
metric aspects of Radiology, with a faculty 
of 4 instructors, and covering § periods. 


14, 


September 21-24, 1954 


GENERAL INFORMATION 


THE FACULTY 


J. Robert Andrews, M.D., Professor of Radiology, 
Bowman Gray School of Medicine, and Director 
of Radiology, North Carolina Baptist Hospitals, 
Inc., Winston-Salem, North Carolina. 


Carl B. Braestrup, Director of Physics Service, 
Delafield Hospital; Associate in Radiology at 
Columbia University; New York, New York. 


Edward P. Cawley, M.D., Professor of Dermatology 
and Syphilology, University of Virginia, 
Charlottesville, Virginia. 


Richard H. Chamberlain, M.D., Assistant Professor 
of Radiology, University of Pennsylvania School 
of Medicine, Philadelphia, Pennsylvania, 


Fred O. Coe, B.S., M.D., Radiological Clinic of 
Drs. Groover, Christie and Merritt; Radiologist 
to Doctors Hospital, Washington, D.C. 


Lois Cowan Collins, M.D., Assistant Radiologist, 
Anderson Hospital for Cancer Research; Associate 
Professor of Radiology, Baylor University College 
of Medicine, Houston, Texas. 


Vincent P. Collins, M.D., Professor and Chairman 
of Department of Radiology, Baylor University 
College of Medicine; Radiologist-in-Chief, Jeffer- 
son Davis Hospital, Houston, Texas. 


George Cooper, Jr., M.D., Associate Professor of 
Roentgenology, University of Virginia, Char- 
lottesville, Virginia. 


Juan A. del Regato, M.D., Assistant Professor of 
Radiology, University of Colorado Medical School; 
Director, Penrose Cancer Hospital, Colorado 
Springs, Colorado. 


Charles T. Dotter, M.D., Professor and Head, 
Department of Radiology, University of Oregon 
Medical School, Portland, Oregon. 
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Edwin C. Ernst, M.D., Director, Radiological 
Department, Barnard Free Skin and Cancer 


Hospital, St. Louis, Missouri. 


Titus C. Evans, Ph.D., Head, Radiation Research 
Laboratory, College of Medicine, State University 
of lowa, Iowa City, Iowa. 

Hymer L. Friedell, M.D., Professor of Radiology, 
Western Reserve University; Director, Depart- 
ment of Radiology, University Hospitals, Cleve- 
land, Ohio. 

David M. Gould, M.D., Associate Professor of 
Radiology, The Johns Hopkins Hospital, Balti- 
more, Maryland. 

Ruth J. Guttmann, M.D., Associate Radiotherapist 
at Delafield Hospital; Assistant Professor of 
Radiology, Columbia University, New York. 

Paul C. Hodges, M.D., Chairman of the Depart- 
ment of Radiology, The University of Chicago, 
Chicago, Illinois. 

C. Robert Hughes, M.D., Head, Department of 
Diagnostic Roentgenology, Cleveland Clinic, 
Cleveland, Ohio. 

Alfred W. Humphries, M.D., Department of Sur- 
gery, Cleveland Clinic, Cleveland, Ohio. 

Lent C. Johnson, M.D., Chief, Orthopedic Path- 
ology, Armed Forces Institute of Pathology, 
Washington, D.C. 

Maurice Lenz, M.D., Radiotherapist at Delafield 
Hospital; Professor of Clinical Radiology, Colum- 
bia University, New York, New York. 

Gwilym S. Lodwick, M.D., Chief, Radiological 
Service, Veterans Administration Hospital; Clini- 
cal Assistant Professor of Radiology, State Uni- 
versity of lowa, Iowa City, Iowa. 

A. S. Macmillan, M.D., Radiologist, Massachusetts 
Eye and Ear Infirmary, Boston, Massachusetts. 


Charles L. Martin, M.D., Professor of Radiology, 
Southwestern Medical College, Dallas, Texas. 


Richard H. Marshak, M.D., Associate Radiologist, 
Mt. Sinai Hospital, New York, New York. 

Isadore Meschan, M.D., Professor and Head, De- 
partment of Radiology, University of Arkansas 
School of Medicine, Little Rock, Arkansas. 

J. E. Miller, M.D., Associate Professor of Radiology, 
Southwestern Medical School of the University 
of Texas; Radiologist, Baylor Hospital, Dallas, 
Texas. 


Roscoe Miller, M.D., Assistant Resident in the De- 
partment of Radiology, The University of Chicago, 
Chicago, Illinois. 

Russell H. Morgan, M.D., Professor of Radiology, 
The Johns Hopkins Hospital, Baltimore, Mary- 
land. 


Edward B. D. Neuhauser, M.D., Associate in Radi- 
ology, Harvard Medical School, Boston; Radi- 
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ologist to The Infant’s and to The Children’s 
Hospitals of Boston, Boston, Massachusetts. 

Paul R. Noble, M.D., Instructor of Radiology, 
University of Pittsburgh Medical School; Associ- 
ate Director Department of Radiology, Mercy 
Hospital, Pittsburgh, Pennsylvania. 


Clara L. Okrainetz, M.D., Attending Radiotherapist 
to the Manhattan Eye, Ear and Throat Hospital, 
New York, New York, 

H. M. Parker, M.Sc., F. Inst. P., Nucleonics Divi- 
sion, General Electric Company, Richland, Wash- 
ington. 


Phillip F. Partington, M.D., Assistant Clinical 
Professor of Surgery, Western Reserve University 
School of Medicine, (formerly, Chief, Surgical 
Service, V. A. Hospital, Cleveland, Ohio.) 


C. Richard Perryman, M.D., D.Sc. (Med.), Assist- 
ant Professor of Radiology, University of Pitts- 
burgh Medical School; Director, Department of 
Radiology, Mercy Hospital, Pittsburgh, Penn- 
sylvania. 

David G. Pugh, M.D., Assistant Professor of Radi- 
ology, Mayo Foundation, University of Minne- 
sota; Consultant, Section of Diagnostic Roent- 
genology, Mayo Clinic, Rochester, Minnesota. 


Robert J. Reeves, M.D., Professor of Radiology, 
Duke University Hospital, Durham, North 
Carolina. 

Joseph C. Root, M.D., Department of Radiology, 
Cleveland Clinic, Cleveland, Ohio. 


Catherine Russell, Ph.D., Assistant Professor of 
Microbiology, University of Virginia, Charlottes- 
ville, Virginia. 

Maurice D. Sachs, M.D., Assistant Clinical Profes- 
sor of Radiology, Western Reserve University 
School of Medicine; Chief of Radiology Service, 
V. A. Hospital, Cleveland, Ohio. 


Herbert M. Stauffer, M.D., Associate Professor of 
Radiology, Temple University, and Temple Uni- 
versity Hospital, Philadelphia, Pennsylvania. 

F. E. Templeton, M.D., Professor of Radiology, 
University of Washington Medical School, Seattle, 
Washington. 


Roderick L. Tondreau, M.D., Assistant Professor 
of Radiology, University of Pennsylvania School 
of Medicine, Philadelphia, Pennsylvania. 


E. Dale Trout, B.S., Sc.D., Consulting Radiation 
Physicist, General Electric Company, Milwaukee, 
Wisconsin. 


Harry M. Weber, M.D., Associate Professor of 
Radiology, Mayo Foundation, University of 
Minnesota; Head of Section of Diagnostic Roent- 
genology, Mayo Clinic, Rochester, Minnesota. 


Hugh M. Wilson, M.D., Professor of Radiology, 
Washington University School of Medicine, and 


| 


72; No. 


Director, Edward Mallinckrodt Institute of Radi- 
ology, St. Louis, Missouri. 


Ernest H. Wood, M.D., Professor of Radiology, 
Medical School University of North Carolina, 
Chapel Hill, N.C., and Director, Radiological 
Service, University Hospital, Chapel Hill, North 
Carolina. 


Conference Periods 
Tuesday, Wednesday, Thursday and 
Friday afternoons 
Single Periods............ 3:00-4:30 P.M. 
(Tuesday, Wednesday and Thursday) 
Single Periods............ I :30—3:00 P.M. 
(Friday) 
Location 


All courses will be given in Rooms to1oF, 
1o11F, 1012,F 1013F, 1014F, 1015F, 1016F, 
1I017F, 1o18F, ro1gF, 10o20F, and 1o21F, 
which are located on the First Floor of the 
Shoreham Hotel, in F Wing, off the West 
Lobby. Full information will be obtainable 
at the registration desk of the Section on 
Instruction which will be found in the West 
Lobby near the entrance to F Wing. At- 
tendants will be at this desk from 1 P.M. to 
5 p.M. on Sunday, September 19; and on 
the remaining days of the meeting from 
8:30 A.M. until 4:30 P.M. 


Code 


The instruction periods will be desig- 
nated with the following code: 


3:00-4:30 P.M. 
Th, Thursday... . .3100-4:30 P.M. 


How to Register and Obtain Tickets for 

the Instruction Courses 

Admission to the Instruction Courses 
will be by ticket only. 

Following the list of titles and abstracts 
is a general order sheet. First, second, and 
third choices for each period should be 
selected carefully and indicated on the 
order sheet. The rooms in which the courses 
will be given are moderately large ones, but 
it will be necessary to place a limitation on 
the number of persons who will be able to 
attend individual courses. It is estimated 
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that the number who can attend will range 
between 50 and 100 persons. If the direc- 
tions given on the order sheet are followed 
explicitly, errors in completing reservations 
for the courses will be minimized. 

It is possible for one to attend only four 
periods of instruction, so the condensed 
schedule given on the last pages of this 
program should be consulted with care 
when registering and ordering tickets for 
the courses. 

Reservations for the courses will be made 
in the order in which the order forms are 
received. Those who are not members of the 
American Roentgen Ray Society will be 
charged the nominal fee of $1.50 per period 
of instruction, or a maximum fee of $5.00 
for four periods. Full-time graduate stu- 
dents in radiology will be admitted without 
fee, but they will be required to make ap- 
plication for the courses they wish to at- 
tend. 

Previous to September 10, 1954, the or- 
der forms should be sent to the Director, 
Dr. Harry M. Weber, Mayo Clinic, 
Rochester, Minnesota. After September Io, 
1954, the order forms should be sent di- 
rectly to Dr. Harry M. Weber, Shoreham 
Hotel, Washington, D.C. 

To avoid the confusion always existing on 
the first days of the meeting, a set of tickets 
will be mailed to each person whose registra- 
tion for courses reaches the office of the 
Director on or before September 10, 1954. 
The envelope containing the tickets will be 
labelled in a conspicuous manner. Regis- 
trants are urged to be on the lookout for their 
tickets, and to bring them to the meeting. The 
success of this plan depends entirely on the 
cooperation of the registrants. 

In case the courses are not filled by the 
time of the meeting, tickets will be available 
at the registration desk of the Section on In- 
struction, on Sunday, September 19, and 
thereafter during the meeting. 


Holders of Tickets 
Those who do not have the proper ticket 
for the course they wish to attend will not 
be permitted to enter the room. An attend- 
ant will be at the door of each conference 
room to collect the tickets. 
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DESCRIPTION OF COURSES 


COURSE 


Room 1016 Period: T 


LOIS COWAN COLLINS, M.D. 
Houston, Texas 


Roentgen Manifestations of Neoplasms in 
Children 


Increasing appreciation of the incidence of neo- 
plasms in children makes familiarity with the roent- 
gen manifestations of these conditions essential. 

The incidence, distribution and diagnosis of the 
common malignancies in children, those of the cen- 
tral nervous system, of bones, and the leukemia and 
lymphoma groups, will be discussed with illustra- 
tions. The less common conditions will be reviewed 
briefly. 

Benign neoplasms are more common than the 
malignant, but the majority involve skin (the nevi 
and hemangiomas, especially), and roentgenography 
plays little or no part in their diagnosis. In a small 
number, including those of bone and gastrointestinal 
tract, roentgenography is an essential part of diag- 
nosis and these will be discussed. 


COURSE 102 


Room 1020 Period: F 


DAVID M. GOULD, M.D. 
Baltimore, Maryland 


Disseminated Pulmonary Lesions 


The course will consist of a demonstration of 
varieties of granular, miliary, nodular, reticular, 
confluent, and extensively disseminated lesions of 
the lungs. The pathogenesis of these changes will 
be considered, and the manner in which spread takes 
place by vascular or lymphatic routes will be ana- 
lyzed. By means of photographic magnification of 
the roentgenogram, an attempt will be made to show 
the pathologic features of the lesions. Special empha- 
sis will be placed on the pulmonary manifestations 
in allergic states, subclinical pulmonary edema, 
pulmonary adenomatosis, collagenosis, and a type 
of pulmonary reticulosis recently discovered. 


COURSE 103 


Room 1019 Period: F 


PAUL C. HODGES, M.D. 
ROSCOE MILLER, M.D. 
Chicago, Illinois 


Intestinal Obstruction 


Some of the older teachings about the roentgeno- 
logic manifestations of intestinal obstruction have 
stood the test of time. Others have become obsolete. 
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In this course the principles of the roentgenologic 
diagnosis will be discussed in detail. The common and 
less common varieties and causes of intestinal ob- 
struction will be enumerated. Finally the diagnostic 
signs, particularly those that are roentgenologic, 
will be evaluated. 


COURSE 104 


Room 1014 Period: F 


C. ROBERT HUGHES, M.D. 
JOSEPH C. ROOT, M.D. 
ALFRED W. HUMPHRIES, M.D. 

Cleveland, Ohio 


Arteriosclerosis Obliterans 


Correlation of roentgen and clinical features will 
be presented. Indications for roentgenologic exami- 
nation and the technique pertaining to vascular 
disease will be discussed. This will include translum- 
bar aortography and a simple procedure for obtain- 
ing satisfactory full-length femoral arteriograms. 

The second portion of the period will be devoted 
to the treatment now available to the patient with 
emphasis on the use of the freeze-dried graft. Men- 
tion will be made of some of the more recent inorganic 
replacement materials. 


COURSE 105 


Room 1021 Period: T 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Roentgen Examination of the Sinuses 


I. Roentgen examination of the sinuses is a very 
important part of the diagnosis of pathology in 
these locations. The rhinologist is dependent upon a 
correct interpretation of the sinus roentgenograms. 
The findings should be reported in terms of pathol- 
ogy, and not in the indefinite roentgenologic a terms 
so often used. In this presentation, the technique of 
examination and interpretation will be considered as 
fully as time will allow. 


COURSE 106 


Room 1021 Period: W 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Roentgen Examination of the Mastoids 


2. The use of chemotherapy and antibiotics has 
greatly changed the course of infection in the mas- 
toid. Pediatricians and general medical practi- 
tioners sometimes feel competent to treat this condi- 
tion, but too often the treatment is inadequate. The 
roentgenologic examination of the mastoid is the 
only dependable source of information. This should 
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be recognized "because mastoiditis is still prevalent. 
Acute and chronic infections of the mastoid and the 
complications will be discussed. 


COURSE 107 
Room 1021 Period: Th 


A. S. MACMILLAN, M.D. 
Boston, Massachusetts 


Film Reading Session 


3. The film reading session will consider conditions 
met in a hospital devoted to treatment of the si- 
nuses, mastoids and abnormalities of the esophagus. 
Rare and unusual conditions are often emphasized in 
a presentation such as this, with failure to give ade- 
quate consideration to the more common types of 
pathology met with every day. This discussion will 
deal with the more commnoly encountered ab- 
normalities in which roentgenologic assistance is 
sought. 


COURSE 108 
Room 1018 Period: T 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Roentgen Diagnosis of Nonmalignant Lesions 
of the Small Intestine 


This course will consist of a review of the follow- 
ing: 
1. (a) Technique 
(b) Various barium preparations used in small 
intestinal studies. 
. Inflammatory lesions of small intestine including 
(a) Regional enteritis 
(b) Inflammatory lesions of the small intestine 
following colectomy and ileostomy for ulcera- 
tive colitis 
(c) Ileocolitis, nonspecific and specific varieties. 
3. Noninflammatory lesions such as sprue, allergy, 
hypoproteinemia, pancreatic disease, pellagra, 
etc. These latter diseases have been described 
under various general terms. The pattern, how- 
ever, in many of these conditions is sufficiently 
distinctive to warrant a differential diagnosis. 
4. Infarction of the small intestine. 


to 


COURSE 109 


Room 1016 Period: F 


J. E. MILLER, M.D. 
Dallas, Texas 
Cardiac Roentgenology: Diagnosis by Con- 
ventional Roentgenologic Methods 


The conventional roentgen examination of the 
heart and great vessels should be regarded as a most 
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important part of the clinical examination of these 
structures. Much can be learned concerning the anat- 
omy and physiology of the heart and great vessels 
as well as pathologic processes from fluoroscopy and 
adequate film study. This course will discuss chamber 
analysis and the significance of disproportionate 
enlargement of the various chambers or combina- 
tions of chambers. It is designed to help residents in 
radiology and radiologists who have limited oppor- 
tunity or no opportunity to do angiocardiography 
and other special studies of the heart and great 
vessels. The value of the conventional roentgeno- 
logic study of the heart is in direct ratio to the 
radiologist’s knowledge of cardiac anatomy, physi- 
ology and pathology. 


COURSE 110 
Room 1017 Period: W 


RUSSELL H. MORGAN, M.D. 
Baltimore, Maryland 


Experience with Various Types of Image 
Intensifiers: Demonstration of Their 
Use in Routine Fluoroscopy, 
Cineradiography and Projection 
Fluoroscopy 


The applications of the various types of screen 
intensification in clinical radiology, cineradiography 
and radiological teaching will be discussed in detail, 
and will be augmented with equipment demonstra- 
tions. Screen intensifiers of the image tube type, 
television type, and a combination of the two, will 
be used, together with motion picture units and pro- 
jection equipment by which fluoroscopy may be 
seen on large screens (6X8 feet). The clinical appli- 
cations of screen intensification will include the use 
of these devices, not only in the field of diagnosis 
but also in therapy as well. 


COURSE 111 
Room 1015 Period: F 


EDWARD B. D. NEUHAUSER, M.D. 
Boston, Massachusetts 


Roentgenographic Examination of the Chest 
in Infancy and Childhood 


Pathological processes which produce gross ana- 
tomical alterations of the lungs or adjacent structures 
are less frequently encountered than conditions 
which alter the normal physiologic behavior of the 
respiratory tract. As the latter are more common, 
more important clinically, but equally susceptible 
to analysis, the major portion of this course will be 
devoted to a discussion of those conditions that alter 
pulmonary dynamics. 
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COURSE 112 


Room 1014 Period: T 


C. RICHARD PERRYMAN, M.D. 
PAUL R. NOBLE, M.D. 
Pittsburgh, Pennsylvania 


Tumors of the Lung and Mediastinum 


This course will consist of a review of the basic 
problems in the roentgenologic diagnosis of tumors of 
the lung and mediastinum. The cases used for demon- 
stration are obtained from a busy thoracic service 
in a general hospital and include a wide variety of 
pulmonary and mediastinal abnormalities. The simi- 
larity in appearance of several types of lesions will 
be illustrated, including specific cases which are 
difficult to distinguish from inflammatory lesions. 
Other cases will be shown illustrating the difficulty 
in some instances of distinguishing benign from 
malignant lesions. Additional examples will be 
shown to illustrate some of the therapeutic results 
following radiation therapy. 


COURSE 113 


Room 1016 Period: Th 


DAVID G. PUGH, M.D. 
Rochester, Minnesota 


The Roentgenologic Diagnosis of Arthritis 


There are two basic problems in the diagnosis of 
arthritis. The first is to determine if arthritis is 
present. The second is to distinguish the various 
types of arthritis. In this discussion on the roent- 
genologic diagnosis of arthritis we will first investi- 
gate the structures in the joint that are affected and 
note the ways in which alteration in these structures 
manifest themselves roentgenologically. We will then 
consider the manner in which various types of 
arthritis affect joints. This has to do especially with 
the number and location of the joints affected, and 
the extent and rapidity of the destructive process. 
With these factors in mind it is possible to recognize 
arthritis and identify the type with considerable 
accuracy. 


COURSE 114 


Room 1020 Period: T 


ROBERT J. REEVES, M.D. 
Durham, North Carolina 


Pulmonary Blastomycosis and Complications 


In this course the basic problems of diagnosis, the 
epidemiology and newer methods of treatment of 
pulmonary blastomycosis will be considered in some 
detail. A series of pulmonary infections occurring in 
rapid succession in one locality is the basis for the 
presentation. With the use of roentgen-ray material 
on lantern slides and brief but typical histories of 
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cases, the newer methods of medical treatment and 
follow-up will be demonstrated. 


COURSE 115 
Room 1019 Period: Th 


HERBERT M. STAUFFER, M.D. 
Philadelphia, Pennsylvania 


Intravenous ‘‘Bilography”’ 


Description of clinical experience with “‘chologra- 
fin” (“‘biligrafin’”’), an iodinated organic compound, 
newly made available in this country, employed by 
intravenous injection for roentgen visualization of 
the biliary tract. Particular emphasis on visualization 
of the common hepatic duct and common bile duct 
in cholecystectomized patients. Comparison with 
other available methods, including oral (telepaque) 
cholangiography. Pertinent problems in the anatomy, 
physiology and pharmacology of the biliary tract 
will be mentioned. 


COURSE 116 
Room 1015 Period: T 


RODERICK L. TONDREAU, M.D. 
Philadelphia, Pennsylvania 


Intracranial Calcification: Its Significance 
in the Roentgenologic Diagnosis of 
Intracranial Lesions 


Calcification within a lesion is a most important 
sign of intracranial disease. Frequently, on the basis 
of plain films of the skull, the site and type of lesion 
can be determined. 

Examples of various types of pathologic neoplastic 
and nonneoplastic, as well as physiologic calcifica- 
tions will be shown. 


COURSE 117 


Room 1017 Period: T 


F. E. TEMPLETON, M.D. 
Seattle, Washington 


The Stomach, Duodenum and Spot Film 
Techniques 


I. Introduction 
1. Advantages of the spot machine. 
a. A necessity for uncovering small lesions. 
b. Makes possible an objective record of the 
examination—a factor of extreme impor- 
tance, especially in private practice. 
c. Quality of films an index to over-all good- 
ness of the examination. 
2. Disadvantages 
a. May prolong the examination—an ad- 
vantage or a disadvantage? 
b. Possible radiation hazards. 


i 

4 


Vor. 73, No. 1 


c. May prompt sloppy fluoroscopic tech- 
nique. 
d. Overcalling of lesions. 
II. Equipment—complexity of the apparatus and 
the personal factor 
III. The examination—a rapid method 
1. Contrast medium—hydrometer 
2. The routine approach and positions 
3. Films: spot and survey—essential to record 
“normal” as well as abnormal findings 
4. Re-examination 
IV. Demonstration slides 
1. In early carcinoma 
2. In ulcer 
In hiatus hernia. 


COURSE 118 


Room 1021 Period: F 


HARRY M. WEBER, M.D. 
Rochester, Minnesota 


Non-Neoplastic Abnormalities of the Large 
Intestine 


The large intestine is beset with a wide variety of 
non-neoplastic abnormalities. Some of them have 
tumefaction as a prominent clinical, pathologic, 
and roentgenologic feature. These are segmental in 
location, relatively well circumscribed and limited 
in extent, and thus resemble neoplastic lesions from 
all points of view. Other non-neoplastic abnormalities 
are diffuse in distribution; a relatively large part of 
the intestine is affected, and the resemblance to 
neoplasm is more remote. 

In this discussion an attempt will be made to 
analyze the concept of tumefaction; to see how that 
concept can be expressed in roentgenologic terms; 
to illustrate the usefulness of this concept in clinical 
roentgenology; and to show with what degree of 
assurance neoplastic tumefaction can be distin- 
guished from non-neoplastic, using the diagnostic 
elements derivable from the roentgenologic exami- 
nation of the large intestine. 


COURSE 119 
Room 1016 Period: W 


HUGH M. WILSON, M.D. 
St. Louis, Missouri 


Diagnosis of Urinary Tract Lesions by 
Excretory Urography 


The material to be presented will cover the con- 
tributions and limitations of the method in routine 
work-up of urinary tract problems. 

The following topics will be covered with illustra- 
tive case material: 

1. Preparation and technical requirements for 
satisfactory excretory urograms. 
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. Congenital malformations of urinary tract. 

3. Infections and obstructive lesions of the upper 
tracts. 

4. Space occupying lesions. 

5. Special procedures and combined excretory 

retrograde examinations for problem cases. 


COURSE 120 
Room 1015 Period: W 
ERNEST H. WOOD, M.D. 
Chapel Hill, North Carolina 


Cerebral Pneumography 


Replacement of cerebrospinal fluid by gas for 
contrast roentgenography remains the sheet anchor 
of neuroroentgenologic diagnosis despite the intro- 
duction of methods which utilize radioactivity, 
ultrasonics and vascular visualization. Pneumogra 
phy often is used with success for localization of 
intracranial disease when other methods have failed. 
On some occasions a pathologic diagnosis can be 
made in addition to tumor localization. 

Choice must be made between encephalography 
and ventriculography and the indications for each, 
together with their limitations, will be discussed. 
Pneumography will be approached from the stand- 
point of film analysis rather than a review of struc- 
tural changes caused by neural lesions in various 
locations. The significance of dilatation, displace- 
ment, deformity, defective filling and other ab- 
normalities of the ventricular and subarachnoid 
spaces in the diagnosis of disorders of the nervous 
system will be emphasized. 


COURSE 121 
Room 1015 Period: Th 


ERNEST H. WOOD, M.D. 
Chapel Hill, North Carolina 


Cerebral Angiography 


Cerebral angiography, as performed by the per- 
cutaneous injection of contrast media into the carot- 
id and vertebral arteries, is one of the most valuable 
additions to neuroroentgenologic methods of diag- 
nosis. Among the advantages of angiography are 
included technical expedience, the absence of disturb- 
ance of cerebrospinal fluid dynamics and, frequently, 
the opportunity to diagnose the pathologic nature of 
a lesion even preoperatively. Despite the advantages 
of cerebral angiography for both the patient and the 
surgeon, knowledge of the limitations of the proce- 
dure is necessary. 

Angiography is the cardinal method of diagnosis 
of cerebral vascular disease. Arterial, arteriovenous 
and venous abnormalities can be depicted with regu- 
larity by radiopacification of vessels of the neck and 
head. The majority of cerebral tumors can be local- 
ized successfully by angiography and the interpreta- 
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tion of deformed vascular patterns in the diagnosis 
of brain tumor will be reviewed in detail. Certain 
brain tumors do not lend themselves to angiographic 
diagnosis and criteria for the selection of patients 
suitable for angiographic examination will be sug- 
gested. Illustrations of vascular changes which give 
clues to the presence of degenerative and other non- 
neoplastic forms of nervous system disease will be 
shown. 


COURSE 201 
Room 1011 Period: F 


RICHARD H. CHAMBERLAIN, M.D. 
Philadelphia Pennsylvania 


What the Radiologist Needs to Know in 
Directing a Radioisotope Laboratory 


The clinical applications of radioisotopes have 
now been developed to the point where most large 
and medium-sized hospitals must consider at least a 
limited isotope program. The radiologist is in a 
unique position to direct this program and to be its 
coordinator. To do so he must equip himself with 
certain basic training and clinical experience as well 
as consider the usefulness and need for various tech- 
niques, design and operation of the laboratory and 
its equipment, personnel problems, procurement, 
protection, and finances. Although many radiolo- 
gists feel that they do not have time to meet the 
challenge of this rapidly expanding and changing 
field, its stimulation and clinical importance makes 
it not only an opportunity, but also an obligation. 


COURSE 202 
Room 1012 Period: W 


VINCENT P. COLLINS, M.D. 
Houston, Texas 


Radiotherapy of Breast Cancer 


Techniques of radiotherapy suitable to the variety 
of problems that arise in the treatment of breast 
cancer will be presented. Since the adoption and 
application of any therapeutic technique requires an 
understanding of the underlying rationale, a con- 
cept of the nature of the disease and the possible 
influence of treatment will be developed. Radio- 
therapy may be undertaken for three quite differ- 
ent purposes—palliation, prophylaxis, or definitive 
treatment. The possible benefit to the patient will 
vary in nature and degree and may not always be 
measured simply in terms of survival. The problem 
of how to measure the benefit derived from any form 
of treatment for patients with breast cancer is largely 
responsible for the conflicting evidence as to effective- 
ness of radiation. An attempt will be made to recon- 
cile differing views on the roles of surgery and radia- 
tion, singly or in combination. 
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COURSE 203 
Room 1012 Period: Th 


J. A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


The Problem of Cancer of the Lung 


This course will consist of a discussion of etiology 
of bronchial carcinoma and general considerations 
in respect to diagnosis and treatment. The value of 
roentgenographic chest surveys and of roentgen 
therapy of these tumors will be discussed. 


COURSE 204 


Room 1012 Period: F 


J. A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


Carcinoma of the Endometrium 


The treatment of carcinoma of the endometrium 
offers one of the few examples of fruitful association 
of radiotherapy and surgery. Intervention of radia- 
tion therapy should be in the form of preoperative 
irradiation. The classical treatment is the use of 
radium applied in the uterine cavity but external 
roentgen therapy can also be used to advantage. 


COURSE 205 


Room 1012 Period: T 


E. C. ERNST, M.D. 
St. Louis, Missouri 


Carcinoma of the Cervix Uteri 


The application of roentgen rays, radium, and 
other radioactive media in the treatment of carci- 
noma of the cervix will be described, and a clinical 
evaluation of the procedures will be made on the 
basis of: (1) the simplicity of the technique; (2) the 
flexibility of the method; (3) the reliability of the 
procedure; (4) the uniformity of the radiation in- 
tensity; (5) the control of the sources of radium; 
(6) the correction of uterine displacements and vag- 
inal deformities; (7) the protection of the bladder 
and rectum; (8) the protection of operators and as- 
sistants; (9) the measurements of predetermined 
depth dose A/B coefficient in gamma roentgens; 
(10) the consistent duplication of the dose of radium 
in the same patient and in other patients by different 
therapists. 

Other topics: (1) planning the clinical approach; 
(2) indications and contraindications; (3) selection 
of the method, type, form and timing of the radi- 
ation procedures; (4) external and transvaginal 
roentgen therapy; (5) discussion and demonstration 
of the more recent advances in technique based on 
measurements, with scintillation counters, of the 
distribution of the intensity of the radiation through- 
out the pelvis in gamma roentgens. 
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COURSE 206 
Room 1011 Period: W 


HYMER L. FRIEDELL, M.D. 
Cleveland, Ohio 


The Sr®° Beta-Ray Applicator and Its Use 
on the Eye 


General principles of beta-ray therapy for lesions 
of the eye will be reviewed. These will include the 
development of the Sr” applicator, the physical 
measurements, biological calibration, and the basic 
tenets of the biological effects. 

A summary of several hundred cases will be 
presented with a review of the method of treatment, 
of the response of various types of corneal lesions, 
and of the applied dosage. A general schedule of 
dosage will be discussed. 


COURSE 207 
Room 1010 Period: W 
MAURICE LENZ, M.D. 
CARL B. BRAESTRUP 
RUTH J. GUTTMANN, M.D. 


New York, New York 


Evaluation of Radiotherapy of Cancer with 
Cobalt 60 Two Million Volt and 250 
Kilovolt Roentgen Rays 


First, the relative advantages and limitations of 
the three methods of irradiation will be discussed 
from a physical point of view, and comparative dose 
distribution patterns presented for typical condi- 
tions. 

Next, the biological and clinical differences re- 
sulting from supervoltage and conventional 250 
kv. roentgen therapy will be discussed. These dif- 
ferences will be illustrated by observations of radia- 
tion reactions of skin, mucous membranes and other 
organs, as well as by early clinical results in 543 
cancer patients irradiated with 2 million volt roent- 
gen rays (January 1, 1951 to December 31, 1953), 
and 42 cancer patients treated with cobalt 60 (June 
I, 1953 to December 31, 1953). 


COURSE 208 
Room 1013 Period: Th 


CHARLES L. MARTIN, M.D. 
Dallas, Texas 


Treatment of Carcinoma of the Mouth and 
Secondary Metastatic Nodes with Irradiation 


A large number of cases treated in a somewhat 
unorthodox manner will be discussed. All of the 
primary lesions and the metastatic nodes, when 
present, are implanted with low intensity radium 
needles, and roentgen therapy is used over the 
cervical areas when indicated. Carcinomas of the 
tongue, cheek, gums, floor of the mouth, palate, 
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and accessible portions of the pharynx treated in this 
manner will be demonstrated with the aid of colored 
lantern slides. Surgical procedures are reserved for 
complications and radiation failures, and very radical 
procedures are seldom found necessary. A series of 
94 consecutive cases of cancer of the tongue with an 
absolute five year cure rate of 32 per cent will be 
presented. No block dissections were carried out in 
this group of patients. 


COURSE 209 


Room 1010 Period: Th 


I. MESCHAN, M.D. 
Little Rock, Arkansas 


The Utilization of Cobalt 60 as a Radium 
Substitute in Interstitial, Intracavitary 
and External Plaque Applications 


The basic physical aspects pertaining to the 
interstitial application of cobalt 60 will be presented 
first. These include: 

(1) Special decay scheme and table 

(2) Necessary time for production of sources for 

various diameters and specific activities 

(3) Necessary filtration of beta radiation and its 

relation to secondary emanations 

(4) Special tables which permit calculation of 

dosage for planar areas, volumes, and gamma 
roentgen contribution around many different 
linear sources. 

The rules and special techniques for application 
of the above tables will be reviewed in the light of 
the established Paterson-Parker and Quimby rules 
for radium. 


COURSE 210 


Room 1010 Period: F 


I. MESCHAN, M.D. 
Little Rock, Arkansas 


Cobalt Dosimetry in Relation to the Treat- 
ment of Carcinoma of the Cervix 


1. Accurate dosage to the tissues of the pelvis re- 
quires that a system be devised which is relatively 
simple, and which can be individualized. 

. Aspecial applicator was designed which is appli- 
cable in almost all cases. It permits the projection 
of the pelvis on a 3-axial trigonometric system. 
All areas in the pelvis are designated in relation 
to the same three axes which form the axes of 
the applicator. 

. Optimum dosage levels for the pelvic structures 
were determined in previous surgical studies. 

4. A long and a short method of calculation will be 

presented to achieve optimum levels of dosage. 

5. The entire system is designed primarily for use 

with cobalt 60, but it can be adapted to radium 
as well. 
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COURSE 211 
Room 1013 Period: F 


CLARA L. OKRAINETZ, M.D. 
New York, New York 


Radiation Therapy in Ophthalmology 


The course will deal with beta irradiation of corneal 
opacities with vascularization, pterygium, keratitis 
and vernal catarrh, using the radium D applicator. 
Roentgen therapy of various neoplasms of the eye 
and adjacent structures will also be discussed. 


COURSE 302 
Room 1013 Period: W 


TITUS C. EVANS, Ph.D. 
Iowa City, Iowa 


Radiation Biology 


The first part of the presentation will be devoted 
to a discussion of modern concepts of the biologic 
reactions to radiation. The second part will consist 
of a review and analysis of the current literature on 
radiation effects. 


COURSE 303 
Period: T 


H. M. PARKER, M.Sc., F.Inst.P. 
Richland, Washington 


Radiation Dosimetry 


Room 1013 


1. Roentgen rays and gamma rays: 
Advantages of an ionization method. 
Interpretation of the original definition of the 


“roentgen.” 

Energy absorption and the Bragg-Gray Prin- 
ciple. 

Interpretation of the current definition of the 
“roentgen.” 


The gamma-roentgen. 
Complexities with multimillion volt radiation. 
. Other radiations: 
Extension of the roentgen to particulate radia- 
tions. 
Gray’s Energy Unit. 
The “rep.” 
Applications to radioisotope therapy and neutron 
therapy. 
Other proposals for physical dose units. 
3. Factors of biological effectiveness: 
Relative biological effectiveness. 
The “rem.” 
Scale of relation between “rep” and “rem.” 
Severe limitations of the “rem.” 
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COURSE 304 
Room 1010 Period: T 


E. DALE TROUT, B.S., Sc.D. 
Milwaukee, Wisconsin 


Some of the Practical Aspects Involved in 
the Use of Isodose Charts 


The material for this course was prepared with the 
cooperation of John P. Kelley, B.S., and Arthur C, 
Lucas, B.S. Dr. Trout will make the presentation. 

This course is not intended for the radiation physi- 
cist or the radiologist who limits his practice to ther- 
apy, since the information to be presented is that 
with which he is already familiar. Correspondence 
and conversation with many radiologists has indi- 
cated an interest in the sources and methods by 
which isodose data are obtained. There is also an 
interest in simple methods by which the general 
radiologist can take advantage of available isodose 
data to evaluate his present methods of treatment 
planning with a view to translating them into the 
more modern methods about which he has heard 
and read but may not have had time to study inten- 
sively. 

Specific subjects to be discussed are: 


(1) Some of the methods and materials used in 
plotting isodose curves. 

(2) Adjusting an available set of isodose curves to 
some other set of operating conditions. 

(3) The effect of the diaphragm system. 

(4) The use of a secondary diaphragm, beam- 
flattening filters, etc. 

(5) Roentgenography with the therapy unit. 


Room 1017 Period: Th 


COURSE 122A 
(Sequential Course) 


FRED O. COE, M.D. 
Washington, D. C. 


Diagnostic Urography 
Part I 


A. This will be devoted to demonstration of 
normal urography with some of the many congenital 
and acquired variations. 

B. Calculi of the urinary tract with emphasis on 
the difficulties of diagnosis. 

C. Traumatic lesions of the urinary tract. 

D. Cysto-urethrography. 


— 
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Room 1017 Period: F 


COURSE 122B 
(Sequential Course) 


FRED O. COE, M.D. 
Washington, D. C. 
Diagnostic Urography 
Part II 
A. Inflammatory diseases of the urinary tract due 
to nontuberculous and tuberculous disease, pye- 
loureteritis, cystitis and urethritis will be demon- 
strated. 
B. Tumors and cystic disease of the kidneys will 
be discussed as far as time will permit. 


2 Periods: W 
Th 


Room 1020 


COURSE 123A 
and 
COURSE 123B 


(Sequential Course—2 Periods) 


GEORGE COOPER, JR., M.D. 

EDWARD P. CAWLEY, M.D. 

CATHERINE RUSSELL, Ph.D. 
Charlottesville, Virginia 


The Systemic Mycotic Infections 


Mycotic infections do not produce diagnostic 
roentgenologic findings. The diagnosis requires the 
collective efforts of the dermatologic, microbiologic 
and roentgenologic consultants. For best results 
each of these physicians should not only be thorough- 
ly familiar with the findings in his own special field, 
but he should also have a clear understanding of the 
problems in the fields of his colleagues. 

In this course the systemic mycotic infections will 
be taken up one by one. The clinical and dermatologic 
manifestations will be considered first (Dr. Cawley). 
Then the roentgenologic changes produced will be 
presented for analysis (Dr. Cooper). Finally, the 
microbiologic features of the particular type of my- 
cotic disease will be presented (Dr. Russell). 

Because the material collected is quite extensive 
two periods are devoted to the presentation. 


2 Periods: W 
Th 


Room 1014 


COURSE 124A 
and 
COURSE 124B 


(Sequential Course—2 Periods) 


CHARLES T. DOTTER, M.D. 
Portland, Oregon 


Angiocardiography 


The course (divided into two periods) comprises 
a general presentation of angiocardiographic tech- 
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nique, indications, and results. The second period 
will be concerned primarily with congenital cardiac 
disease. Those attending are urged to bring slides 
or films of instructive or unusual angiocardiograms. 


COURSE 125A 
(Sequential Course) 
Room 1018 Period: W 


GWILYM S. LODWICK, M.D. 
Iowa City, Iowa 
LENT C. JOHNSON, M.D. 
Washington, D. C. 


Malignant Primary Neoplasms of Bone 
Part I. The General Biology of Bone Tumors 


A clinically practical classification of malignant 
and potentially malignant tumors of bone will be 
related to the cytology of these tumors. The inter- 
relationships of the various types of cells in bone and 
cartilage will be outlined and the function of these 
cells interpreted in terms of protein chemistry; and 
the varying patterns of bone tumors will be directly 
correlated with this background. The influence of 
skeletal metabolic fields upon the location, frequncy, 
and type of neoplastic growth will be discussed in 
detail. 

(The above course will be given by Dr. Johnson) 


COURSE 125B 
(Sequential Course) 
Room 1018 Period: Th 


GWILYM S. LODWICK, M.D. 
Iowa City, Iowa 
LENT C. JOHNSON, M.D. 
Washington, D. C. 


Malignant Primary Neoplasms of Bone 
Part II. General Principles of Roentgen Diagnosis 


The historical background of the Bone Sarcoma 
Registry of the American College of Surgeons, and 
of the Orthopedic Registry of the Armed Forces 
Institute of Pathology will be briefly reviewed. 

An approach to the roentgen study of bone tumors 
will be discussed. The various patterns of tumor 
behavior in bone, such as type of bone destruction, 
marginal characteristics, effects upon cortex, types 
of periosteal reaction and the nature of the soft tis- 
sue mass will be correlated with other factors such 
as age, location of the tumor, and aggressiveness of 
tumor growth. The objective of this session is to 
outline certain general principles in the roentgen 
interpretation of tumor behavior in bone. 

(The above course will be given by Dr. Lodwick) 
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COURSE 125C 
(Sequential Course) 


Room 1018 Period: F 


GWILYM S. LODWICK, M.D. 
Iowa City, Iowa 
LENT C. JOHNSON, M.D. 
Washington, D. C. 


Malignant Primary Neoplasms of Bone 
Part III. Patterns of Specific Tumors 


The roentgen patterns of specific bone tumors 
will be shown, including the statistical frequency of 
certain behavior patterns discussed in Part II. The 
objective of this session is to apply the general prin- 
ciples of roentgen interpretation of bone tumors to 
the diagnosis of specific neoplasms. 

(The above course will be given by Dr. Lodwick) 


COURSE 126A 
and 
COURSE 126B 
Room 1019 2 Periods: T 
WwW 
MAURICE D. SACHS, M.D. 
PHILLIP F. PARTINGTON, M.D. 
Cleveland, Ohio 


Routine Operative and Postoperative 
Cholangiography 


Operative cholangiography is a most valuable 
diagnostic tool for the surgeon. Advantages of opera- 
tive cholangiography are: 


1. It permits 

(a) the detection of calculi in the common or 
intrahepatic ducts; 

(b) the distinction between obstruction due to 
calculus from that due to other causes with 
less risk to the patient than in standard 
surgical exploration; 

. It avoids unnecessary exploration of the com- 

mon duct; 

3. It provides immediate anatomical orientation, 
especially in secondary operations of the biliary 
tract; and 

4. It helps to distinguish neoplastic and inflam- 
matory disease of the pancreas. 
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The technique of operative cholangiography will 
be described in detail and supplemented by a demon- 
stration with moving pictures. 

Advantages of manometric pressure studies com- 
bined with operative cholangiography will be shown. 

The various cholangiographic media, and the 
roentgenographic and surgical equipment necessary 
to perform the procedure satisfactorily will be dis- 
cussed. 

The normal anatomy of the biliary tract and its 
variants will be illustrated. 

Pathological states to be considered are: 


Calculi of the biliary tract, dysfunction of the 
sphincter of Oddi (progressive stages from spasm 
to fibrosis), pancreatitis, carcinoma, stricture 
of the common duct, and polyps. 


The technique of postoperative cholangiography 
will be described. The advantages of a double lumen 
“T” tube and studies of the flow of pressure will be 
discussed. 


COURSE 301A 
and 
COURSE 301B 
Room 1011 2 Periods: T 
Th 
J. ROBERT ANDREWS, M.D. 
Winston-Salem, North Carolina 


The Dose-Time Relationship: Development 
and Implications 


This course will trace the development of the 
concept of a dose-time relationship for the cure of 
squamous cell carcinoma beginning with the work 
of Strandqvist in 1944. Proof of the validity of the 
concept will be advanced by correlation with sub- 
sequently published case series, studies of the skin 
reaction, and in relationship to certain theoretical 
considerations. From this discussion will be de- 
veloped concepts of radiosensitivity, skin dose and 
of optimal protraction. Attention will be given to 
the practical application of the concepts developed 
to clinical radiation therapy. 

This course is a sequential one so the topic will 
be developed in two sessions, approximately half of 
the material on the first day, the rest in the second 
period. 
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CONDENSED SCHEDULE OF COURSES ON TUESDAY, SEPT. 21, 1954 


Code: T 


3:00-4:30 P.M. 


Code: T 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


| The Dose-Time Relationship: 


—Andrews 
301A Development and Implica- 
Room 1011 | 
tions 
303—Parker Radiation Dosimetry 
Room 1013 
304—Trout | Some of the Practical Aspects 
Room 1010 Involved in the Use of Iso- 
dose Charts 
205—Ernst | Carcinoma of the Cervix 
Room 1012 Uteri 


10o1—L. Collins | Roentgen Manifestations of 


Room 1016 Neoplasms in Children 
105—Macmillan | Roentgen Examination of the 
Room 1021 Sinuses 
108—Marshak Roentgen Diagnosis of Non- 
Room 1018 malignant Lesions of the 
Small Intestine 
112—Perryman | Tumors of the Lung and 
and Noble Mediastinum 
Room 1014 
114—Reeves Pulmonary Blastomycosis 
Room 1020 and Complications 
Intracranial Calcification: Its 
116—Tondreau Significance in the Roent- 
Room 1015 genologic Diagnosis of In- 
tracranial Lesions 
117—Templeton | The Stomach, Duodenum and 
Room 1017 


Spot Film Techniques 


126A—Sachs and | Routine Operative and Post- 
Partington operative Cholangiography 
Room 1019 


> 
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CONDENSED SCHEDULE OF COURSES ON WEDNESDAY, SEPT. 22, 1954 


Code: W 


3:00-4:30 P.M. 


Code: W 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


302—Evans 


Radiation Biology 
Room | diatio olog) 


202—V. Collins Radiotherapy of Breast Can- 


Room 1012 cer 
| 
206—Friedell | The Sr®*® Beta-Ray Applicator 
and its Use on the Eye 


Room | 


207—Lenz, Brae- | Evaluation of Radiotherapy 


strup and of Cancer with Cobalt 60 
Guttmann _ 2 Million Volt and 250 
Room 1010 Kilovolt Roentgen Rays 


106—Macmillan | Roentgen Examination of the 


Room 1021 | Mastoids 
| Experience with Various 
Types of Image Intensifi- 
110—Morgan ers: Demonstration of their 
Room 1017 | Use in Routine Fluoros- 
| copy, Cineradiography and 
| Projection Fluoroscopy 
iagnosis of Urinary Trac 
| I by Excretory Uro 
Room 1016 | y 
| raphy 
120—Wood Cerebral Pneumography 
Room 1015 | 
123A—Cooper, 
Cawle 
y The Systemic Mycotic Infec- 
and Rus- | 
| tions 
sell 
Room 1020 | 
124A—Dotter Angiocardiography. Part I 
Room 1014 
125A—Lodwick 
and John- | Malignant Primary Neo- 
son | plasms of Bone. Part I 
Room 1018 | 
126B—Sachs and | Routine Operative and Post- 
Partington operative Cholangiography 


Room 1019 | 
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CONDENSED SCHEDULE OF COURSES ON THURSDAY, SEPT. 23, 1954 


Code: Th 


3:00-4:30 P.M. 


Code: Th 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


The Dose-Time Relationship: 


301B—Andrews 
development and Implica- 
tions 
203—del Regato (The Problem of Cancer of the 
Room 1012 Lung 
| Treatment of Carcinoma of 
208—Martin | the Mouth and Secondary 
Room 1013 | Metastatic Nodes with Ir- 
| radiation 
The Utilization of Cobalt 60 
209—Meschan as a Radium Substitute in 
Room r1o10 Interstitial, Intracavitary 


and External Plaque Appli- 
cations 


107—Macmillan 
Room 1021 
113—Pugh 
Room 1016 
115—Stauffer 
Room 1019 
121—Wood 
Room 1015 


122A—Coe 


123B—Cooper, 
Cawley 
and Rus- 
sell 
Room 1020 


124B—Dotter 
Room 1014 

125B—Lodwick 
and John- 
son 

Room 1018 


| Diagnostic Urography. Part I 
Room 1017 | 


Film Reading Session 


The Roentgenologic Diagno- 
sis of Arthritis 


Intravenous “Bilography” 


Cerebral Angiography 


The Systemic Mycotic Infec- 
tions 


Angiocardiography. Part II 


| Malignant Primary Neo- 


plasms of Bone. Part II 
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CONDENSED SCHEDULE OF COURSES ON FRIDAY, SEPT. 24, 1954 
Code: F 1:30-3:00 P.M. Code: F 


Therapeutic Radiology, Radiation Physics, 
Miscellaneous Subjects 


Diagnostic Roentgenology 


201—R. Cham- 
berlain 
Room 1011 


| What the Radiologist Needs 
to Know in Directing a Ra- 
dioisotope Laboratory 


| Carcinoma of the Endome- 


204—del Regato 


Room 1012 trium 
| 
| Cobalt Dosimetry in Relation 
210—Meschan 
to the Treatment of Carci- 
Room 1010 
noma of the Cervix 
| 
211—Okrainetz | 
| Radiation Therapy in Oph- 
Room 1013 


thalmology 


102—Gould | Disseminated Pulmonary Le- 
| sions 


Room 1020 | 


103—P. Hodges | 
and R. Miller) Intestinal Obstruction 
Room 1019 


104—Hughes, | 
Root and | Arteriosclerosis Obliterans 
Humphries 4arterioscierosis iterans 


Room 1014 


109—J. E. Miller | Cardiac Roentgenology: Di- 


agnosis by Conventional 
Room 1016 
|  Roentgenologic Methods 
| Roentgenographic Examina- 
111—Neuhauser | 
Room rors | tion of the Chest in Infancy 
and Childhood 
118—Weber | Non-neoplastic Abnormalities 
Room 1021 of the Large Intestine 
122B—Coe | Diagnostic Urography. Part 


Room 1017 | II 


| 


125C—Lodwick | 
and John- | Malignant Primary Neo- 
son plasms of Bone. Part III 


| 
Room 1018 | 
| 


I 
| 
i 
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COLUMBIA FORMS LECTURESHIP TO 
HONOR DR. ROSS GOLDEN* 


A continuing testimonial to Dr. Ross Golden 
began on April 1gth with the initial annual 
Ross Golden Lecture given in Hosack Hall in 
the New York Academy of Medicine. 

After 32 years with Presbyterian Hospital, 
Dr. Golden is retiring as director of the Hos- 
pital’s Radiological Service and as executive 
officer of the Department of Radiology of the 
College of Physicians and Surgeons. Dr. Golden 
starts on a leave of absence on July Ist and will 
retire on September 3oth when he will move to 
California where he has been appointed visiting 
professor of radiology at the new Medical 
School of the University of California at Los 
Angeles. 

Dr. Golden joined the Hospital in 1922. He 
became the first director of the Radiological 
Service when the service was formed July 1, 
1935. He is also the College’s first professor of 
radiology. 

The University is sponsoring the lectureship 
to which more than 400 radiologists and persons 
in allied fields have contributed. The initial 
lecture was co-sponsored by the New York 
Roentgen Society of which Dr. Golden is a 
former president. 

A highlight of the lecture was the presenta- 
tion to Dr. Golden of a leather-bound manu- 
script of appreciation. Dr. John Caffey, profes- 
sor of clinical pediatrics and a close friend of Dr. 
Golden, made the presentation. 

Honorary chairman of the lecture was Dr. 
George W. Holmes, who had been Dr. Golden’s 
teacher. 

In Old English script, the manuscript de- 
scribed colleagues’ and friends’ ‘affection and 
gratitude for Ross Golden the man, and their 
admiration for Ross Golden, the physician, the 
teacher, the investigator...” 

The manuscript noted Dr. Golden’s achieve- 
ments in his specialities as a diagnostician, lec- 
turer, author and editor in radiological matters 
and as “‘one of the first to recognize the need for 
specialization within radiology.” 

Dr. Leo G. Rigler, professor and chairman of 
the Department of Radiology of the University 
of Minnesota, gave the first Ross Golden lec- 
ture. His subject was “Roentgen Observations 
on the Natural History of Carcinoma of the 


* Reprinted by permission from The Stethoscope; News of the 
Columbia-Presbyterian Medical Center, April, 1954, 9, 1-2. 


Society Proceedings, Correspondence and News Items 159 


Lung.” He was introduced by Dr. Irving 
Schwartz, president of the New York Roentgen 
Society. 


CONNECTICUT VALLEY RADIOLOGIC 
SOCIETY 


At a meeting of the Connecticut Valley Radi 
ologic Society on May 14, 1954, the following 
officers were elected for the coming year: Presi- 
dent, Dr. Charles C. Verstandig, New Haven, 
Connecticut; Vice-President, Dr. Arthur J. 
Harrigan, Springfield, Massachusetts; Secre- 
tary-Treasurer, Dr. B. Bruce Alicandri, Spring- 
field, Massachusetts. 


DETROIT ROENTGEN RAY AND 
RADIUM SOCIETY 


At the annual meeting of the Detroit Roent- 
gen Ray and Radium Society held in May, 
1954, the following officers were elected for 
1954-1955: President, Dr. James C. Cook; 
Vice President, Dr. Eugene M. Savignac; and 
Secretary-Treasurer, Dr. E. F. Lang, Harper 
Hospital, Detroit 1, Michigan. 

The society meets on the first Thursday of 
the month at 6:30 p.m., October through May, 
at the David Whitney House, Detroit, Michi- 
gan. 


FLORIDA RADIOLOGICAL SOCIETY 


At the April, 1954, meeting of the Florida 
Radiological Society, Dr. A. Judson Graves, 
Jacksonville, Florida, was elected President; 
Dr. H. G. Reaves, Sarasota, Florida, was 
elected Vice President, and Dr. James T. 
Shelden, Box 1021, Lakeland, Florida, was 
elected Secretary. 


INDIANA ROENTGEN SOCIETY 


At a recent meeting of the Indiana Roentgen 
Society the following officers were elected for 
the coming year: President, Dr. C. H. War- 
field; Vice President, Dr. G. W. Ritterman; 
Secretary-Treasurer, Dr. John A. Robb, 238 
Hume Mansur Building, Indianapolis 4, Indi- 
ana. Meetings are held twice a year, the first 
Sunday in May and during the fall meeting of 
the Indiana State Medical Association. 


LOS ANGELES RADIOLOGICAL SOCIETY 


At the meeting of March 10, 1954, of the 
Los Angeles Radiological Society, the following 
officers were elected for the year 1954-1955, to 
take office in September, 1954: President, Dr. 
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M. M. Haskell, Long Beach; Vice President, 
Dr. George Jacobson, Los Angeles; Secretary, 
Dr. Oscar Harvey, 3741 Stocker St., Los 
Angeles 8; Treasurer, Dr. Hubert J. Prichard, 
Long Beach. 


RADIOLOGICAL SOCIETY OF SOUTH- 
ERN CALIFORNIA 


At the May, 1954, meeting of the Radiologi- 
cal Society of Southern California, the following 
officers were elected for the year 1954-1955, 
to take office in June, 1954: Chairman, Dr. 
James T. Case, Santa Barbara; Vice-Chairman, 
Dr. Lowell S. Goin, Los Angeles; Secretary- 
Treasurer, Dr. George Jacobson, 1200 North 
State St., Los Angeles 33. 
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THE AMERICAN INSTITUTE OF 
DENTAL MEDICINE 

The next Annual Meeting of the American 
Institute of Dental Medicine will take place 
at the Desert Inn, Palm Springs, California, 
October 31 to November 4, 1954. Applications 
and full information may be secured from the 
Executive Secretary, Miss Marion G. Lewis, 
2240 Channing Way, Berkeley 4, California. 


BIOLOGICAL PHOTOGRAPHIC 
ASSOCIATION 


The Twenty-fourth Annual Convention of 
the Biological Photographic Association will 
be held this year at the Hotel Chalfonte- 
Haddon Hall, Atlantic City, New Jersey, on 
August 2§ to 27, 1954. 


ABSTRACTS OF RADIOLOGICAL 


LITERATURE 
Department Editor: T. Leucutta, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX 
ROENTGEN DIAGNOSIS 


ABDOMEN 


LEFEBVRE, J., ef a/.: Roentgen diagnosis of ab- 
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ROENTGEN DIAGNOSIS 
ABDOMEN 


LEFEBVRE, J., SAUVEGRAIN, J., Faure, C., 
Guy, E., and Bisson, A. 'Le diagnostic 
radiologique des tumeurs abdominales au 
cours de la premiére enfance. (Roentgen 
diagnosis of abdominal tumors in early in- 
fancy.) F. de radiol. et d’électrol. 8 Arch. 
ad électric. méd., 1953, 34, 483-491. 


Abdominal tumors in infants present different 
diagnostic problems than those in adults. Con- 
trary to what obtains in adults, in infants retroperi- 
toneal tumors are commoner than the intraperitoneal 
variety. Among these retroperitoneal tumors, renal 
tumors, sympathoblastomas and_ hydronephrosis 
are the commonest and of equal frequency. A number 
of other abdominal tumors occur and their diversity 
makes a classification difficult. 


Abdominal tumors of infants 


{ (a) Renal blastoma (Wilms’ tumor), 


Renal {malignant embryonic tumors. 
tumors \(b) Polycystic kidneys. 

{(a) Primary (congenital dilatation of 
Hydro- the renal pelvis and of the ureter). 


nephrosis |(b) Secondary to an obstruction in 
Retroperitoneal) the urinary tract. 
tumors Sympathoma (neuroblastoma, 
sympathoblastoma). 
|(b) Benign and malignant tumors 
Pararenal developing in the pararenal con- 
tumors nective tissue. 
te Suprarenal cortical tumors. 
(d) Teratomas. 
f {(a) Benign tumors (too small to be 
Tumors of} detected clinically). 
digestive; (b) Malignant tumors, usually 
Intraperitoneal) tube | lymphosarcoma of small intestine 
tumors or of colon. 
Cysts of mesentery and greater omentum. 
Tumors of the liver, spleen and pancreas. 
Congenital cystic dilatation of the common duct. 
Tumors of —_{ Bladder hypertrophy. 
pelvic organs ie females—ovarian cyst, salpingitis. 
Urachal cysts. 
Perietal tumors) oma of the rectus abdominalis. 


The steps taken in the roentgenologic diagnosis 
of abdominal tumors in infants are: 

(1) Plain roentgenograms of the abdomen. Roent- 
genograms in the anteroposterior, posteroanterior, 
lateral and oblique projections may be exposed with 
varying degrees of penetration depending on the 
case. The film studies show the precise contour of 
the tumor, the presence or absence of calcification 
within the tumor, changes in the abdominal wall, and 
the existence of osseous erosion of the lumbosacral 
spine and pelvis. Roentgenograms of the chest should 
be made routinely in these cases to rule out pulmon- 
ary metastases (frequent in renal tumors and lym- 
phosarcoma) and rib metastases (from sympatho- 
blastomas and sarcomas of the abdominal soft tis- 
sues), 
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(2) Intravenous urography yields valuable infor- 
mation. It permits, naturally, the diagnosis of renal 
tumor. It shows equally well the situation of the 
other tumors in relation to the kidney and urinary 
tract. In retroperitoneal and pararenal tumors the 
ureters are always considerably displaced. It may be 
of interest to complete the urographic examination by 
a cystogram. 

(3) Barium studies of the upper gastrointestinal 
tract are of little help. Intrinsic tumors of the diges- 
tive tube are rare in infants. Occasionally a lympho- 
sarcoma of the small intestine or colon will be en- 
countered. In these cases the involvement of the 
intestinal wall is similar to that seen in adults. 
Barium enema studies are of interest in that dis- 
placement of the colon by an intra-abdominal tumor 
is often characteristic of either extra- or intra-peri- 
toneal tumor. Retroperitoneal tumors displace the 
colonic segment which lies in front of the tumor for- 
ward against the abdominal wall. 

(4) Retropneumoperitoneum. Interest in this meth- 
od is considerable as it allows differentiation of intra- 
and extra-peritoneal tumors. The authors have never 
encountered a case of intra-abdominal tumor in an 
infant in which sufficient indication was present for 
its use. Retropneumoperitoneum opens large cellu- 
lar spaces in which run lymphatics and in the pres- 
ence of a malignant retroperitoneal tumor dissemi- 
nation would, in their opinion, be favored. It is 
mentioned that certain surgeons use preoperative 
retropneumoperitoneum to advantage, as enucleation 
of the retroperitoneal tumor is facilitated because 
the tissue planes are separated and the tumor iso- 
lated. 

(5) Aortography and pneumoperitoneum have not 
been employed by the authors. They believe, how- 
ever, that the difficulties of aortography in this age 
group are not necessarily insurmountable and that 
the method probably deserves a trial. Pneumo- 
peritoneum has been avoided. The intra-abdominal 
tension, possible change in position of the tumor, 
difficulty in controlling respirations in an infant are 
the arguments which are advanced for rejecting this 
diagnostic method which is often so valuable when 
applied to adult patients. 

Interesting cases are presented in which the vari- 
ous methods of preoperative diagnostic study are 
illustrated. Roentgenograms of excellent quality 
are reproduced and accompanied by explanatory 
line drawings.—Harold Fulton, M.D. 


GYNECOLOGY AND OBSTETRICS 


Morr, J. Cuassar. Placentography. I. Opening 
address—a review of placentography. Brit. 
F. Radiol., Aug., 1953, 26, 385-387. 

Placenta previa accounts for § per cent of maternal 
deaths as recorded, but probably some deaths con- 
sidered as due to “sepsis,” “shock,” or “postpartum 
hemorrhage” may, in fact, be the result of placenta 
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previa. Continuous improvement in this figure is 
occurring because of better diagnosis and better 
treatment. As digital examination so frequently 
leads to severe hemorrhage, the advantage of a 
diagnositic method in which the patient is not dis- 
turbed is obvious. 

Another less important advantage to early and 
definite diagnosis is the fact that prolonged use of a 
hospital bed is obviated when bleeding is shown not 
to be on the basis of placenta previa. 

Several roentgenographic methods of diagnosis 
are being used. These are briefly reviewed.—FE. F. 
Lang, M.D. 


GrossMANN, Maria E, Placentography. II. 
Direct placentography. Brit. F. Radiol., Aug., 
1953, 26, 388-392. 


Grossmann has carried out numerous experiments 
on animals for the direct demonstration of the plac- 
enta following intravenous injection of opaque media. 
Thorotrast, of course, gave the best image of the 
placenta. An iodine compound called “‘angiopac” 
was also used. It produced excellent visualization of 
the spleen and liver of the rabbit and the rat, but 
the placenta was not demonstrated. In the mouse 
the placenta and spleen were well shown, but not 
the liver, and in the guinea pig the liver and particu- 
larly the placenta were visualized, but not the spleen. 

This material has produced some unfavorable reac- 
tions in humans. Grossmann feels that a suitable 
medium will be found for selective demonstration of 


the placenta.—E. F.. Lang, M.D. 


Norman, O or. Placentography. III. Localisa- 
tion of the placenta by means of arteri- 
ography and auscultation. Brit. Radiol., 


Aug., 19535 26, 393-491. 


The possibility of determining the position of the 
placenta by visualization of its vessels by means of 
retrograde injection of a contrast medium in the 
femoral artery was investigated by Norman. Seventy 
per cent diodrast injection often induced labor, but 
injection of a 42 per cent solution gave satisfactory 
visualization without uterine contraction. Roent- 
genograms made in 15 cases showed the placenta well 
in each case. The most valuable roentgenograms were 
those made immediately after the injection was com- 
pleted, with a second exposure four seconds later. 
It was frequently necessary to inject the opposite 
femoral artery subsequently, if the placenta sinuses 
were not well shown. 

Norman has also used the location of the uterine 
souffle in localizing the placenta. In a series of 100 
cases in which there was good localization by arteri- 
ography, operation, or plain roentgenograms it was 
found that: 

(1) The placenta is more likely to be located on 
that side of the uterus where the souffle is stronger. 
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(2) If, however, the souffle can be followed with- 
out interruption across the midline, then the placenta 
is located on the side opposite the stronger souffle. 

(3) If the souffle is heard in either or both flanks, 
the placenta is located on the posterior wall of the 
uterus. 

(4) If the souffle is heard over the anterior border 
of the uterus, the placenta is located on the anterior 
wall or high in the fundus of the uterus.—E. F, 
Lang, M.D. 


WuireuHeEapD, A. S. Placentography. IV. The 
diagnosis of placenta praevia by soft tissue 
radiography. Brit. F. Radiol., Aug., 1953, 
26, 401-406. 


Whitehead investigated the value of soft tissue 
roentgenography in the examination of the placenta. 
Out of a series of 525 women who were studied during 
pregnancy with a localization of the placenta, in 150 
cases subsequent confirmation of position was ob- 
tained either by vaginal palpation at the time of 
delivery or by examination at the time of cesarean 
section. 

Whitehead attempts to localize the placenta by 
its direct visualization as a density between the wall 
of the uterus and the subcutaneous fat of the fetus. 
Displacement of the presenting part is used only as 
confirmatory or indirect evidence. In 455 cases 
placenta previa was excluded roentgenographically, 
and in none of these was there any subsequent clini- 
cal evidence of placenta previa. 

The diagnosis depends on accurate demonstration 
of the placenta in relation to the lower uterine seg- 
ment, and the limits of the lower uterine segment are 
dificult to define. Posteriorly, the lower uterine 
segment is, in the last two or three months of preg- 
nancy, below the level of the sacral promontory, but 
anteriorly it may occasionally extend above the level 
of the symphysis. For this reason posterior placenta 
previa is relatively easy to recognize in lateral views. 
It must be remembered that at times the placenta is 
thin and may extend from the fundus along the an- 
terior or posterior wall to the lower uterine segment. 
For this reason it may be easy to diagnose placenta 
previa but not to exclude it as a possibility. A 
roentgenogram in the lateral projection of the ab- 
domen and pelvis made with the patient standing 
may be of considerable value in this case. 

The borders of the placenta can usually be seen 
if searched for. In term pregnancy, when there is 
no unusual disproportion between the inlet and head, 
a distance of more than 2 cm. between either the 
promontory or the symphysis and the head suggests 
interposed placenta previa due to a succenturiate 
lobe which was quite thin was demonstrated in which 
the placenta was too thin to displace the head but 
was demonstrable by its density between the head 
and the borders of the uterus. 

In this series of cases of placenta previa more than 


one-third occurred with breech or transverse and 
oblique presentations. In these a diagnosis is possible 
if a bony part can be seen separated from the bony 
pelvis by the density of the placenta. In others, 
however, a diagnosis is not possible without accessory 
methods as, for example, amniography. In some, 
re-examination after version, either spontaneous or 
induced, may permit definite diagnosis. Diagnosis 
of the site of implantation is usually difficult before 
twenty-eight to thirty weeks.—F. F. Lang, M.D. 


Reip, F. Placentography. V. The radiological 
localisation of the placenta. Brit. F. Radiol., 
Aug., 1953; 26, 406-412. 


A slightly different approach from that of White- 
head is described by Reid, who uses “the foetus 
itself... as a contrast medium.” The fetus is more 
dense than the amniotic fluid, and for this reason it 
can be employed to determine the presence or ab- 
sence of the placenta on any wall of the uterus by 
using the force of gravity. If the head is closer to the 
symphysis than 2 cm., as shown in the lateral view 
with the patient upright, and the head is not dis- 
placed to either side in the frontal view, the placenta 
is not anterior. Similarly, examination in lateral view 
with the patient semi-erect can show the absence of 
posterior low implantation if the head is 2 cm. or 
less from the promontory. The method of examina- 
tion is not so reliable when there is a transverse lie, 
and it is then advisable to re-examine the patient 
whenever possible, after version. 

For satisfactory use of this method the urinary 
bladder should be empty at the time of the examina- 
tion. Distention of the rectum and sigmoid occasion- 
ally interfere, and on rare occasions pelvic tumors 
are encountered which, at times, cannot be differ- 
entiated from placenta previa. 

One of the advantages of a method like this is 
that more or less routine examination may lead to 
a diagnosis of placenta previa which was unsus- 
pected clinically. In many of the author’s cases diag- 
nosis was made before antepartum hemorrhage.— 


E. F. Lang, M.D. 


Botanp, S. J. Radiological determination of 
placental site. Jrish F. M. Sc., July, 1953, 
6, 274-278. 


By using rotating anode tubes and high speed film, 
the exposure time for an anterorposterior projection 
of the pregnant uterus can be reduced to 0.3 second. 
The time for a lateral projection can be correspond- 
ingly brief. The shortened time helps greatly to elimi- 
nate motion, and therefore clarifies soft tissue detail 
enormously. 

In 82 cases of uterine bleeding occurring from the 
thirtieth week of pregnancy onward, the placental 
site could not be identified in 7, placenta previa was 


Abstracts of Radiological Literature 165 


incorrectly diagnosed in 2, but the placental site was 
identified in 73 cases.—George Cooper, fr., M.D. 


Gray, Laman A. Hysterosalpingography. Radi- 
ology, Aug., 1953, 67, 189-193. 


Various media used in hysterosalpingography, and 
their individual advantages and disadvantages are 
discussed. It is pointed out that, in general, water 
soluble media have less objectionable features than 
oily preparations. 

Roentgen diagnosis was accomplished by either 
continuous or fractional introduction of the medium, 
the latter being most useful in the study of lesions 
of the endometrial cavity, such as polyps, submucous 
myomas, etc. 

In the author’s opinion, the most important use 
for hysterosalpingography is in sterility, in which 
patency of the fallopian tubes is of paramount im- 
portance. Their technique consists of the introduc- 
tion of 8 to 12 cc. of a water soluble medium under 
fluoroscopic control. The procedure is not only im- 
portant from the diagnostic standpoint, but also as 
a method of treatment. Of 89 patients examined by 
hysterosalpingography, 30.3 per cent became preg- 
nant, and of 140 patients upon whom tubal insuffla- 
tion alone was performed, 23.5 per cent conceived. 

Contraindications for the examination are dis- 
cussed. The most important of these include vaginitis 
and cervicitis, pregnancy, uterine bleeding, carcino- 
ma of the uterus, and active inflammation in the 
fallopian tubes.—/. R. Watson, M.D. 


Rusovirs, Frank E., CooperMAN, Norman R., 
and Lasn, A. F. Habitual abortion: a radio- 
graphic technique to demonstrate the in- 
competent internal os of the cervix. 4m. F. 
Obst. 8 Gynec., Aug., 1953, 66, 269-280. 


The authors report a relatively small number of 
selected representative cases of incompetence of 
the area of the internal cervical os. 

The following clinical and laboratory picture has 
evolved: The patient will usually have two or more 
second-trimester abortions. In the majority of cases, 
history will elicit some traumatic factor to the uter- 
ine cervix. Physical examination will reveal no signif- 
icant general abnormality. Roentgenographic stud- 
ies as described will show the characteristic changes 
in the area of the internal os. 

When such a diagnosis is established, surgical 
correction of this condition can be accomplished by 
several techniques and affords a promising method 
to restore the childbearing function of the affected 
woman. Unless such an anatomic lesion can be 
demonstrated, it is felt that all other possible causes 
for second-trimester abortion should be investigated 
and that surgery is not indicated.—Eugene 7. 
McDonald, M.D. 
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MockeL, G., and Garpe, K. Messung des 
Kontrastmitteliibertrittes bei retrograden 
Pyelographie durch  Blut-Pyridonjod-Be- 
stimmung. (Mensuration of reflux in retro- 
grade pyelography by blood pyridone-iodine 
determination.) Schweiz. med. Wehnschr., 
July 25, 1953, 83, 697-702. 

The visualization of contrast material in the kid- 
ney substance after retrograde pyelography is usual- 
ly classified as follows: 

(1) Tubular reflux, the passage of contrast ma- 
terial into the tubular system of the kidneys. 

(2) A reflux occurring after a tear of the kidney 
pelvis. Depending upon which part is visualized, 
one designates it as (a) sinus extravasation, (b) 
pyelovenous reflux, (c) pyelolymphatic reflux. 

The dangers of such reflux depend upon the con- 
dition of the kidneys, the general status of the pa- 
tient and upon the amount and localization of the 
material. In the literature there are reports of bac- 
teremia, miliary tuberculosis, and endocarditis fol- 
lowing renal reflux. 

The authors determined the value of contrast 
material in the blood in 80 patients, to estimate the 
amount of such material extravasated in the kidneys. 
Most of the patients had diseases of the kidneys 
and/or pelvis; 8 to 10 cc. was injected in go to 120 
seconds with a pressure of 30 to 130 mm. Hg, de- 
pending on the size of the ureteral catheter. Blood 
samples were taken before and 2, 5, 10, and 15 
minutes after the pyelography. The chemical deter- 
mination of the contrast material in the blood and 
urine depends on the union of pyridone with the split 
iodine. 

Based on the above findings, the results may be 
classified into 3 groups: 

1. Low blood contrast level in normal pyelograms. 

2. Definitely increased level in inflammatory 
renal diseases, delay in emptying, calculi, etc. 

3. Markedly increased level in (a) roentgenologi- 
cally recognizable reflux; (b) no reflux. 

It was determined that a slight increase in blood 
contrast material occurs in all pyelograms, probably 
by absorption. In cases of reflux, the pyelovenous 
type gives a rapid elevation. A lower value is found 
in the pyelolymphatic type, while in the remaining 
types, the values are still lower. In 8 patients with 
considerably elevated blood levels, 5 showed reflux. 
In 3 cases with hematuria, no reflux was seen.— 
Samuel Richman, M.D. 


Nessit, Reep M., and Nessitt, THomas E. 
Experiences with high concentration urokon 
for pyelography. 7. Uro/., Aug., 1953, 70, 
332-337: 

The authors report on 585 consecutive cases of 
excretory pyelography using 70 per cent urokon. 


Jury, 1954 


Many were cases with renal functional impairment 
in whom excretory pyelography using conventional 
contrast media would have been unsatisfactory. The 
dosage used intravenously was 25 cc. and the opti- 
mum injection time was one minute. Fifty-five per 
cent of the patients showed transient side reactions 
of nausea and flushing, or allergic reactions, suchas 
sneezing, numbness of the lips or urticaria as com- 
pared to 16 per cent reactions using 30 per cent uro- 
kon. The allergic symptoms were relieved by intra- 
venous injection of 50 milligrams of benadryl. 

Interest in 70 per cent urokon for pyelography 
was stimulated by satisfactory results obtained by 
the authors and others in aortography and angio- 
cardiography. The electrocardiographic changes ob- 
served after the rapid intravenous injection of 75 
per cent neo-iopax and 70 per cent diodrast were 
not seen after injection of 70 per cent urokon, and 
it is felt that their absence is important even though 
the significance of the changes themselves is debat- 
able. The quality of the pyelograms obtained was 
judged by the aggregate opinion of several radiol- 
ogists. The pyelograms were rated poor when there 
was no satisfactory excretion of the contrast media; 
fair when excretion was visible but no definite 
diagnosis other than obstructive uropathy could be 
made; good when definite opinion regarding diagnosis 
could be made from the films; and excellent when the 
quality was equal to that seen with satisfactory retro- 
grade pyelograms. Poor films were obtained in 7 
per cent of the cases; fair films in 14 per cent; good 
films in 45 per cent; and excellent pyelograms in 34 
per cent of the cases following the use of 70 per cent 
uorkon. These figures compare quite favorably 
with results following the use of 30 per cent urokon. 
With the latter, 11 per cent of the films were poor; 
25 per cent were only fair; and the remaining 64 
per cent were excellent. Many of the pyelograms 
given poor and fair ratings after 70 per cent urokon 
were in patients with markedly diminished renal 
function. 

The excretory concentration of 70 per cent urokon 
was found to be similar to that of media used in retro- 
grade pyelography. This was thought due to an 
increase in glomerular filtration in addition to the 
tubular excretion resulting from high blood levels 
of iodine obtained after injection of the usual dose. 
An additional factor would be diminished protein 
binding capacity of urokon resulting in increased 
diffusability. It was felt that the greater incidence 
of mild side reactions with 70 per cent urokon was 
more than offset by the much improved quality of 
the pyelograms obtained using this medium.—George 
W. Chamberlin, M.D. 


Seyss, R. Zur funktionellen R6ntgenologie des 
harnableitenden Systems. (Contribution to 
functional roentgenology of the upper uri- 
narv tract.) Fortschr. a. d. Geb. d. Réntgen- 


Kh 


strahlen ver. m. Réntgenpraxis, Aug., 1953, 

79; 233-239: 

The author claims that on films obtained after 
intravenous urography in upright position there is 
in normal cases, twenty-five minutes after injection 
of the opaque medium, evidence of contraction of 
the kidney pelves with emptying of the contrast 
substance. Only the calyces remain filled 

In fibrosis following chronic pyelonephritis, the 
contractility of the walls of the pelves is abolished 
and their lumen remains unchanged. Sometimes the 
bladder is also atonic. 

Similar changes are found in tuberculosis of the 
urinary tract (kidney pelves, ureters and bladder).— 
Karol E. Matzinger, M.D. 


GanpinI, D., and Gipsa, A. Modificazione alla 
tecnica della cistografia combinata. (Modifi- 
cation of the technique in combined cystogra- 
phy.) Ann. radiol. diag., 1953, 26, 64-78. 


In the study of tumors of the urinary bladder using 
air contrast technique as described by Darget and 
collaborators, the authors have improved on the 
method of making this examination. Their efforts 
to develop a contrast medium with great adhesive 
qualities which is harmless and easily expelled have 
been successful. 

Technique-—The contrast medium consists of an 
oily solution (oil of gomenol 10 per cent) mixed in 
equal parts with “idrobarina” (paste containing 60 
per cent of barium sulfate in fine particles) made 
up to 60~70 cc. stirred until a homogeneous mixture 
is obtained. This material is introduced into the uri- 
nary bladder and an anteroposterior cystogram is 
made. After 5-10 minutes the contrast substance is 
withdrawn completely and 150-200 cc. of air or 
oxygen is introduced to distend the bladder. Cysto- 
grams in the anteroposterior and oblique positions 
are again taken. After these exposures the urinary 
bladder is lavaged until the returned solution is 
clear. 

Results. With this method the contour of the uri- 
nary bladder is sharp and the mucosal pattern is 
well outlined. Both pedunculated and sessile tumors 
are brought out in relief accurately in relation to 
size and position. Ulcerated areas and infiltrated 
lesions are likewise well visualized. 

Intravesicular adenomas of the prostate can also 
be demonstrated by using this procedure. 

Correlation of the roentgen findings with those of 
the cystoscopic examination and surgical interven- 
tion has been most satisfactory and the opportunity 
to make a more accurate clinical diagnosis has been 
afforded. After examining many patients, no bad 
effects have been noted. Several hours after the 
examination no residual contrast medium has been 
found in the bladder. 

The cases which are illustrated in this article are 
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most convincing. Apparently this procedure is easily 
carried out, requires no expensive medication and is 
practical.—Peter E. Russo, M.D. 


Ham, Frank C., and Harun, Harrison C. 
Perirenal insufflation with arteriography. 
F. Urol., Aug., 1953, 70, 318-327. 

Recent modification in the technique of perirenal 
gaseous insufflation and translumbar arteriography 
have allowed their use singly or in combination as a 
diagnostic aid in those cases where the usual renal 
study has not yielded a definitive diagnosis. 

Perirenal insufflation used singly is of greatest 
value in investigation of the adrenals. Used in con- 
junction with translumbar aortography and/or 
retrograde pyelography, it is of diagnostic aid in the 
study of the kidneys and retroperitoneal masses. 
The gaseous medium, preferably oxygen, is intro- 
duced into the retroperitoneal space through a needle 
inserted between the coccyx and rectum, using the 
technique described by Rivas. The perirenal aero- 
gram is made following introduction of 1,000 cc. 
of gas after first aspirating to ascertain that no blood 
vessel has been entered. Usually a simultaneous bi- 
lateral aerogram is obtained and the presence of an 
insufflation confined to only one side indicates and 
abnormal condition, such as perinephric inflamma- 
tion, or postoperative scarring. Occasionally faulty 
introduction of the needle will give a unilateral 
aerogram. 

A study of the external and internal renal vascular 
patterns in the normal and abnormal states is made 
possible by the simultaneous use of translumbar 
arteriography, with 75 per cent neo-iopax, and peri- 
renal gaseous insufflation. Following the insufflation 
of the gas, the contrast medium is injected into the 
aorta, and roentgen exposures are made—one during 
the injection and a second fifteen seconds thereafter. 
A second series of injections can be made if the first 
films obtained are unsatisfactory. Interpretation of 
the arteriogram depends on complete familiarity 
with the courses of the various branches of the ab- 
dominal aorta, especially the renal, splenic, hepatic 
and mesenteric arteries. In addition, a complete 
knowledge of the normal intrarenal circulation and 
its more frequent anomalies is necessary. Arteriogra- 
phy is of value in demonstrating obstructive aber- 
rant vessels at the ureteropelvic junction, renal ar- 
terial aneurysms, renal arteriovenous fistulas, em- 
bolic and thrombotic vascular obstruction, various 
congenital anomalies of the kidney, hypertension 
with associated renal disease, polycystic disease, 
and differentiation of renal tumors and cysts. The 
demonstration of adequate or inadequate blood sup- 
ply in cases of hypertension with associated renal 
disease, hydronephrosis, and congenital renal anom- 
alies serves as an aid in the proper surgical planning 
or correction of these lesions. 

Contraindications to arteriography are marked 
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debilitation, uremia, cardiac failure, severe allergy, 
such as asthma, and sensitivity to the contrast medi- 
um. No untoward complications occurred in over 
200 cases despite the direct injection of the medium 
into one or another of the main abdominal aortic 
branches on several occasions. Instances of extra- 
and intramural injection, as well as entrance into the 
spinal canal on one occasion, resulted in no ill effects 
to the patient.—George W. Chamberlin, M.D. 


Nac te, Rosert B., and Peirson, Epwarp L. 
A study of the radiation hazard in urology. 


F. Urol., Aug., 1953, 70, 338-341. 


Although the ionizing effect of roentgen rays is 
well known, the more insidious effects of repeated 
small doses of total body radiation on the hemato- 
poietic and gonadal systems and on the incidence of 
malignant tumors is less frequently realized by 
many urologists doing frequent cystoscopic and 
pyelographic examinations. Insufficient attention 
is paid to protection from both direct and secondary 
radiation. 

A ten week study of the weekly exposure rates at 
various points near the urologist’s position at the 
cystoscopic table was undertaken using commercial 
film badges. Two questions were raised. First, is 
the busy urologist exposed to hazardous levels of 
roentgen rays when using modern equipment; and, 
second, if so, what protective measures not so cum- 
bersome and uncomfortable as to discourage their 
use are available? The protective methods considered 
were adequate distance from the table and a rectan- 
gular lead shield fitted into the throat of the tube to 
cut down the total area of secondary radiation. 
Three film badges labelled 1, 2, and 3 were used, 
No. 1 was placed on the sliding drain pan 1o inches 
from the foot of the cystoscopic table. No. 2 was 
placed 18 inches beyond the first, and No. 3 was 
placed 18 inches beyond the second. The lead shield 
was used on alternate weeks and a weekly record of 
the number of examinations and exposures was kept. 
A tabulation showing the weekly exposure rate in 
milliroentgens at each badge location was kept, and 
the weekly rate found to be quite constant. At no 
time was the permissible exposure rate of 300 milli- 
roentgens per week exceeded, although badge No. 1 
received 278 milliroentgens weekly when the lead 
shield was not used. The findings also indicated that 
a significant degree of reduction in exposure was 
achieved by moving at least 18 inches from the table 
during exposures. These measures prevent excessive 
exposure for urologists doing less than twenty-five 
examinations weekly.—George W. Chamberlin, M.D. 
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Liserson, Miriam. Soft tissue calcifications 
in cord lesions. 7.4.M.A4., July 11, 1953, 
152, 1010-1013. 
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The interest in soft tissue calcifications in cord 
injuries arose after World War I when a number of 
wounded veterans exhibited that type of injury, 
Special hospitals for paraplegics were established, 
This paper offers an extensive pathologic study of 
II cases. 

These calcifications show the following essential 
characteristics: 1. They always appear below the 
level of the cord lesion. 2. Their points of predilection 
are in the vicinity of the hip joint, the medial femoral 
condyle, and the knee joint; the joints proper are 
never involved; the calcifications may be single or 
multiple. 3. These calcifications appear early after 
injury, progress rapidly, and develop in areas where 
no previous hemorrhage or infection was observed, 
4. The pathological anatomy shows grossly either 
compact bony nodules or a fine lacework of spongy 
bone along the diaphysis. At the hip joint a sort of 
bony scaffolding in three parts is observed—anterior, 
inferior, and sometimes posterosuperior. Histologi- 
cally, osteoblasts, cartilage cells, and adult bone are 
found; the trabeculae, often irregular in distribution 
and uneven in thickness, circumscribe medullary 
spaces containing normal blood-forming marrow 
cells. 

The soft tissue calcifications appear as early as 
twenty days after injury; the same is true of urinary 
calculi, which occur with great frequency in these 
patients. The calcifications progress in size only to 
a certain point; they then become stabilized. 

Thirty-three patients in the Chronically III Sec- 
tion of the State of Connecticut Veterans Home and 
Hospital had complete motor paralysis; in 3 cases 
no roentgenographic studies of the skeleton were 
available; thus, only 30 cases were studied. 

The post-traumatic cases topped the list, making 
up almost $0 per cent of the group with complete 
paralysis. Among the causes of injury, automobile 
accidents, diving accidents, and falls in construction 
work were predominant, in the order presented. Six- 
teen out of these 30 patients showed evidence of 
soft tissue calcifications. The appearance of these 
calcifications was quite striking and characteristic. 
The hip regions were involved in g cases, the pelvis 
in 3 cases, and the thigh and adductor areas each in 
2 cases. Four patients showed calcifications in more 
than one area. 

It appears that lesions in the cervical region are 
more consistently accompanied by soft tissue calci- 
fications. 

In the 16 cases in which soft tissue calcifications 
were found, fractures of the skeletal parts below the 
lesion were seen in 4 patients. Because of the ex- 
treme osteoporosis so frequently present, they can 
be of interest since an unusual reaction during the 
so-called healing period occurs. There is an exuberant 
callus formation, exceeding greatly that seen in 
fractures occurring in normal persons. 

The soft tissue calcification in cord injuries can 
be differentiated from the much commoner post- 
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traumatic myositis ossificans by the following fac- 
tors: Myositis ossificans develops after an injury. 
The differential diagnosis from neurotrophic arthrop- 
athies, known as Charcot’s joints, is relatively easy, 
as the pathological bony process runs a parallel 
course to the disease itself. In Charcot’s joints, an 
increased bone density with osteoporosis below the 
level of the transection of the cord is a constant and 
striking finding. 

Extensive studies of blood chemistry have been 
rather deceptive for they do not reveal significant 
deviation from normal serum calcium, phosphorus, 
and phosphatase values. Such changes are character- 
istically lacking in true osteoporosis, or bone atro- 
phy. 

The association of osteoporosis with soft tissue 
ossifications leads to the assumption that excessive 
calcium mobilization is one of the essential factors 
predisposing to ossification. Other factors must exist, 
since the ossifications occur only in paralyzed parts 
of the body. They are never seen in disuse bone atro- 
phy, senile osteoporosis, or other types of osteoporo- 
sis. The interruption of pathways in the spinal cord 
sets the stage for these abnormal calcifications, In 
paraplegics more calcium is removed than is being 
laid down, owing to deficient matrix formation. 

The level of the injury may have an influence on 
the formation of calcification. In cervical cord 
lesions, calcifications were found in 6 out of 7 cases; 
in 2 cases of upper dorsal cord injury calcifications 
were present in both cases. Calcifications were found 
in 2 out of 4 lower dorsal cord lesions; in 3 cases of 
lumbar cord injury no calcifications were demon- 
strated.—Stephen N. Tager, M.D. 


SHERMAN, Rosert S., and LeEAminc, Roserr. 
The roentgen findings in neuroblastoma. 
Radiology, June, 1953, 60, 837-849. 


The authors present an analysis of 50 cases of 
neuroblastoma considered from the standpoint of 
roentgen diagnosis of this relatively uncommon 
malignant growth. Peripheral neuroblastoma arises 
with but few exceptions from the known distribution 
of the sympathetic nervous system. The tumor most 
often occurs in the first few months of life to early 
childhood and is rapidly fatal. Most neuroblastomas 
arise within the abdomen, with the chest, neck, and 
eye or orbit being other possible primary sites. Over 
half the cases in this series showed one or more areas 
of bone metastases, the changes usually being bilater- 
al. Forty per cent had roentgen evidence of an ab- 
dominal tumor and 20 per cent presented a tumor 
within the chest. 

All the cases having bone metastases showed some 
degree of medullary bone destruction with ill-defined 
borders to the lesions. Cortical destruction was the 
next most common finding, usually occurring first 
in the distal femur or proximal humerus. Most 
metastases were symmetrically placed in the bones 
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invaded. Twenty-three of the cases showed a perios- 
teal reaction, the majority being of the parallel 
form. No evidence of a general demineralization of 
the bones or of epiphyseal changes was noted. The 
skull, when involved, often showed separation of 
sutures, enlargement of the head, perpendicular 
spiculation, and patchy productive and destructive 
lesions. The authors felt that these changes, when 
fully developed, were quite specific. 

Of the cases which presented an abdominal mass 
on roentgen examination, 45 per cent showed areas 
of calcification within the mass, usually very dense 
and somewhat homogeneous. The mass usually 
occurred in the adrenal area, exhibited ill-defined 
borders, and displaced the adjacent kidney. An en- 
larged liver was not uncommon. 

The chest lesions were not pathognomonic. Metas- 
tases to the thorax appeared as nodular, indistinctly 
bordered deposits in the lungs, nodular pleural 
thickenings and masses in the mediastinum or lung 
roots. No calcification of chest lesions was noted. 
The lesions responded initially to roentgen therapy, 
but often recurred after a short period. 

In the eye or orbit neuroblastoma usually presented 
as a mass of soft tissue density with no detectable 
calcification. There may or may not be accompany- 
ing bone destruction. 

Neuroblastoma must be differentiated from other 
lesions showing an abdominal or thoracic mass, 
primary bone neoplasms, and osteomyelitis. The 
points of differentiation from Wilms’ tumor are 
stressed. Bone metastases are infrequent in Wilms’ 
tumor, and when they occur are usually purely osteo- 
lytic, asymmetrically distributed, and fewer in num- 
ber than in neuroblastoma. The single most impor- 
tant feature is intrinsic involvement of the kidney in 
Wilms’ tumor. Neuroblastoma does not show the 
transverse bands of diminished density, general 
demineralization, and constant symmetry of skeletal 
leukemia. The soft tissue masses, cortical destruction, 
periosteal reaction, and evidence of the disease else- 
where in neuroblastoma serve to distinguish it from 
leukemia. Ewing’s tumor and the lymphoblastomas 
usually occur in the older age group. Ewing’s tumor 
begins and remains as a single bone lesion longer 
than neuroblastoma and usually shows little or not 
cortical destruction or soft tissue mass. 

The authors recommend a routine roentgen sur- 
vey for infants of children presenting either a mass 
in the abdomen, a tumor of bone, or one or more 
sites of adenopathy. This should include sagittal 
and lateral studies of the chest, abdomen, extremities, 


skull and spine.—Michael ¥. Healy, M.D. 


SKELETAL SYSTEM 
SrAHL, Fotke. Considerations on post-trau- 
matic absorption of the outer end of the 
clavicle. Acta orthop. Scandinav., 1953, 
23, 9-13. 
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Two cases of post-traumatic absorption of the 
outer end of the clavicle are reported. 

It was impossible for the author to follow either 
case to its ultimate conclusion. In both cases there 
was direct trauma to the shoulder with acromio- 
clavicular separation which was not diagnosed or 
treated at the first examination. Progress roentgeno- 
grams showed the absorption of the outer end of the 
clavicles in both cases. The exact reason for the bony 
absorption is not completely understood. The author 
suggests that injuries to the acromioclavicular joint 
should be followed roentgenologically for a longer 
period of time.—R. E. Kinzer, M.D. 


Wa tey, Jon. A case of infantile cortical hy- 
perostosis ‘affecting only the calvicale and 
scapula. F. Bone & Foint Surg., Aug., 1953, 
35-B, 426-431. 

The patient, whose case is reported, was a male 
infant, aged two months. When first seen it was 
thought he was suffering from osteomyelitis but the 
temperature was never high and toxic symptoms 
were never great. The clavicle was first involved. 
Penicillin therapy did not influence the condition 
to any marked extent and two weeks after it was 
stopped the scapula became involved. During 
eighteen months the bone changes slowly declined. 
Local swelling, pain, pyrexia, leukocytosis, roentgen 
changes and the benign course are compatible with 
a diagnosis of infantile cortical hyperostosis. The 
absence of involvement of the mandible, both clini- 
cally and roentgenographically, is atypical. 

The paper contains an appendix consisting of a 
tabular summary of reported cases of infantile cor- 
tical hyperostosis.—R. S. Bromer, M.D. 


AtrensBorouGH, C. G. Remodelling of the 
humerus after supracondylar fractures in 


childhood. F. Bone & Foint Surg., Aug., 
1953, 35-B, 386-395. 


In the treatment of a supracondylar fracture of 
the humerus in childhood the aim should be a perfect 
anatomical reposition of the fragments obtained by 
closed manipulation. If for any reason it is found 
impossible to achieve this ideal, there are two alter- 
natives: open reduction, or immobilization in the un- 
reduced position. The object of the author is to 
report a number of cases treated by the second al- 
ternative. He emphasizes that it is not his purpose 
to recommend nonreduction in all cases of supra- 
condylar fractures of the humerus. The method was 
used only in those cases in which, for various reasons, 
an anatomical reduction could not be obtained by 
manipulation. It is only in children that remodelling 
can be relied upon for any marked anatomical im- 
provement. All of his 4 cases reported in the paper 
were under the age of ten years. The remodelling 
was rapid and Attenborough believes that in almost 
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all cases nearly normal anatomy will be restored and 
good function obtained even with severely displaced 
fractures. He regards the results in many cases as 
better than those treated by open reduction. 

The paper is illustrated by roentgenographic re- 
productions of his 4 cases and by clinical photographs 
showing the range of movement for periods varying 
from seven months to two and one-half years after 
the injury.—R. S. Bromer, M.D. 


Evans, E. Mervyn. Supracondylar-Y frac- 
tures of ‘the humerus. ¥. Bone & Foint Surg., 
Aug., 1953, 35-B, 381-385. 

In this paper, an open operation for reduction of 
supracondylar-Y fractures of the humerus is de- 
scribed. The fracture is caused by a heavy fall on 
the hand or point of the elbow, the olecranon being 
forced upwards as a wedge between the humeral 
condyles, prizing them apart and displacing them 
upwards and backwards. Displacement is consider- 
able and the fracture is unstable. The violence of the 
injury sometimes causes an associated vascular or 
nerve lesion. The fracture usually occurs in adoles- 
cent or adult life. 

The operation which is described can be performed 
without damage to the important flexor and extensor 
muscle groups and relatively early movements may 
be instituted without fear of redisplacement. A 
perfect result in this fracture cannot be expected but 
by condylar fixation one should be able to rely on 60 
degrees of movement, complete stability, and ade- 
quate muscle power. 

The paper is illustrated with roentgenographic 
reproductions of several of the cases.—R. S. Bromer, 
M.D. 


Buetti, C. Die aseptische Osteonekrose des 
Capitulum humeri. (Aseptic osteonecrosis of 
the capitulum humeri.) Radio/. clin., July, 
1953, 22, 241-246. 

A review of the literature reveals that only 13 
cases of aseptic osteonecrosis of the capitulum humeri 
were reported since Panner, in 1927, first described 
this condition. The author now contributes 2 addi- 
tional cases and in conjunction with these he dis- 
cusses the anatomico-pathology, clinical picture and 
roentgen characteristics of the entity which is also 
called Panner’s disease. 

The condition occurs almost exclusively in boys 
between the ages of five and twelve years; Kohlbach 
made the single observation in a girl five years old. 

The anatomico-pathology and causation of the 
disease still remain obscure. 

Clinically, there may be no local symptoms or 
signs present, in spite of the presence of pronounced 
changes on the roentgenograms, or there may be a 
light swelling and a slight pain with limitation of 
motion on bending or extending the elbow. 
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The roentgen findings, according to the author, 
are pathognomonic from the earliest stage. Thus 
first a discrete subcortical rarefaction is visible in 
the center of the capitulum humeri, while its shape 
remains intact and its contour sharp. Weeks or 
months later, additional areas of rarefaction make 
their appearance, together with interspersed zones 
of increased density so that the entire capitulum 
becomes patchy. This is followed by loss of contour 
with gradual fragmentation of the bone. It is remark- 
able, however, that even the most advanced changes, 
as demonstrated roentgenologically, disappear with 
treatment and that a complete restoration to normal 
results. 

The treatment consists of simple immobilization 
of the elbow joint.—T. Leucutia, M.D. 


De Haene, Raymonp. La discographie. (Dis- 
cography.) ¥. belge de radiol., 1953, 36, 131- 
165. 


Discography as devised by Lindblom in 1947 is 
of double value. It visualizes directly the interverte- 
bral disc with the nucleus pulposus and thus shows 
any herniation, protrusion or degeneration. It also 
enables one to determine whether the sciatic or other 
back pains are really due to the intervertebral disc 
and its abnormalities, as during injection of the disc 
the pain complained of by the patient becomes more 
severe. 

This method has more precision and is less incon- 
venient than the myelographic studies. Thus, the 
surgeon is guided to the exact location for surgical 
intervention, as sometimes several intervertebral 
fibrocartilages are involved. However, the procedure 
should be reserved only for those cases in which sur- 
gery is anticipated. 

The technique consists of inserting, under fluoro- 
scopic control, two needles, the longer one sliding 
through the lumen of the shorter outer one. The 
inner needle should have a diameter of about 0.5 
mm. The outer needle is advanced to a point touch- 
ing the posterior border of the fibrous ring at its 
mid-portion. Then the inner needle is inserted farther 
for about 1 cm., when the injection of about 1 cc. 
under constant pressure will permit the visualization 
of the nucleus pulposus. Not more than 2.5 cc. of a 
35 per cent diodone solution should be injected and 
strict asepsis must be maintained. 

The article relates observations and evaluations 
of the technique based on 100 cases of discography 
and is accompanied by numerous reproductions of 
fine discograms.—¥. N. Sarian, M.D. 


Trueta, J., and Harrison, M. H. M. The 
normal vascular anatomy of the femoral 
head in adult man. F. Bone & Foint Surg., 
Aug., 1953; 35-B, 442-461. 


This paper gives an account of an investigation 
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into the normal vascular anatomy of the adult 
femoral head. The work was undertaken to supply 
control material for research into the vascular 
changes accompanying osteoarthritis of the hip 
joint. The extra-articular course and the anatomical 
variations of the arteries supplying the femoral 
head were not included. The authors’ description 
commences with the vessels from where they are 
about to enter the bone, precisely the point at which 
the available information grows increasingly scanty. 
The form and distribution of the blood vessels within 
the femoral head are described in great detail and 
with excellent illustrations. Human specimens were 
injected with contrast media and angiograms were 
obtained. 

The authors in their summary state that they 
found it possible to delimit the proximal femoral epiph- 
ysis in mature years by reference to the arterial 
form alone. They describe two morphologically dif- 
ferent sets of vessels which are interposed between 
the arterioles and venules of the bone marrow. One, 
a true capillary bed, lies mainly within the fat mar- 
row; the other, constituted by sinusoids, lies within 
the red marrow. A capillary system is described 
in the paper in relationship to the calcified zone of 
articular cartilage. They could find no evidence in 
support of the common belief that the circulation 
within the femoral head decreases quantitatively 
with advancing age. It is suggested that the lifelong 
persistence of the epiphyseal arterial pattern, with 
the predominance therein, of the lateral ephipyseal 
arteries, may increase our understanding of one of 
the main factors responsible for the greater inci- 
dence of necrosis of the femoral head after unim- 
pacted adduction fractures of the femoral neck when 
compared with abduction fractures. In the former 
variety the lateral epiphyseal arteries are lying at 
the site of the greatest tearing of the tissues, where- 
as in abduction fractures these important vessels 
are not subjected to the same risk of injury.—R. S. 
Bromer, M.D. 


SoMERVILLE, E. W. Open reduction in congeni- 
tal dislocation of the hip. F. Bone & Foint 
Surg., Aug., 1953, 35-B, 363-371. 

The author states in his discussion that his paper 
is not concerned with the long-term results of the 
operation which he describes, but is rather an at- 
tempt to demonstrate that the inverted limbus is a 
very important, if not the all-important, cause of 
failure to achieve immediate reduction of a congeni- 
tally dislocated hip. The limbus is a fibrocartilaginous 
lip to the acetabulum, which in the fresh specimen 
is pliable and may easily be inverted into thehip 
joint. It is largest posteriorly and posterosuperiorly. 
The knowledge of the pathological limbus is at first 
mainly obtained from arthrograms in which the 
limbus can readily be seen. Arthrograms suggest that 
the limbus produces its obstruction by deformation 
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of the upper lip of the acetabulum. Roentgenograms 
are reproduced to show the various types of inver- 
sion of the limbus into the acetabulum. 

In all of his cases, in which the limbus was excised, 
reduction was complete on medial rotation and a 
little abduction, and, provided the medial rotation 
was maintained, remained stable. When the limbus 
was divided, reduction at the time was much less 
stable and roentgenograms showed a gradual reduc- 
tion over some weeks. This suggested to the author 
that, in these hips at any rate, the sole cause of 
obstruction was the infolded limbus.—R. S. Bromer, 


M.D. 


SmitH, Huon. Medullary fixation of the femur. 
Radiology, Aug., 1953, 67, 194-199. 


Medullary fixation of the femur offers many ad- 
vantages in the apposition of bone fragments. It must, 
however, be done with an understanding of limita- 
tions, indications, and possible complications. 

Preoperatively, the selection of a nail of proper 
dimensions is facilitated by use of roentgenograms 
showing the femur, and a pin of known dimensions 
strapped to the lateral aspect of the thigh at the 
level of the bone in a plane vertical to the roentgen- 
ray beam. With calipers, comparative measurements 
of the medullary cavity and of the pin allow calcula- 
tion of distances within the cavity. It is important 
that such estimations be accurate, as many of the 
complications of the procedure are due to improper 
pin dimensions. 

In addition to aid during the operative procedure, 
the roentgenologist can be helpful as the healing 
process is observed. Postsurgical roentgenograms are 
routinely made at four, eight and twelve weeks. The 
proper time for removal of the pin is decided by fac- 
tors among which roentgenographic studies are im- 
portant. 

The surgical procedure, clinical and anatomical 
considerations are presented.—Lynne ‘f. P. Taylor, 


M.D. 


Farrow, Raymonp. Displacement of the upper 
femoral epiphysis in a man of twenty-six 
years suffering from Simmonds’s disease fol- 
lowing a head injury. 7. Bone & Foint Surg., 
Aug., 1953, 35-B, 432-433. 

Cases of Simmonds’ disease complicated by dis- 
placement of the upper femoral epiphysis do not 
appear to be common. In this paper in the case 
reported, a head injury, Simmonds’ disease and dis- 
placement of the upper femoral epiphysis occurred 
in sequence in the same patient. During the author’s 
examination of the hip he had been under the im- 
pression that he was dealing with a boy of about 
twelve to fourteen years of age and he had attached 
no undue significance to the diagnosis of displace- 
ment of the upper femoral epiphysis. To his great 
surprise he discovered the patient’s age to be twenty- 
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six years. It seemed probable, from the history of 
the patient, that the head injury was a subdural 
hematoma due to a head trauma. All the laboratory 
findings seemed to indicate a considerable deficiency 
in the secretions of the anterior pituitary gland as is 
usually found in cases of Simmonds’ disease. The 
roentgenogram of one elbow showed an “epiphyseal 
age” of about sixteen years.—R. S. Bromer, M.D, 


Juncmann, A. Spontaneous fracture of the 
femur in an infant with a large occipital 
meningocele. Radiology, Aug., 1953, 67, 231- 


233. 


The author reports the case of an eleven month 
old child who had a sanguineopurulent diarrhea for 
six weeks followed by bilateral bronchopneumonia 
and death. On admission, an occipital meningocele 
was found. Five weeks after admission the child 
developed an atraumatic swelling of the left thigh 
which proved to be due to a fracture. Pathological 
report revealed only normal callus formation about 
the fracture. The patient also had an internal hydro- 
cephalus and slight atrophy of the right lobe of the 
cerebellum. 

In discussion, Dr. Jungmann relates this patient to 
the others because of unexplained fracture, apparent- 
ly spontaneous, associated with intracranial changes. 
He urges further investigation into the possible eti- 
ological relationship between central nervous sys- 
tem damage and spontaneous bone fracture.—Dean 


Nichols, M.D. 


Epwarps, D. A. W., and Davis, S. Primary 
asymptomatic calcification of articular car- 
tilage; report of a case. F. Bone &S Foint Surg., 
Aug., 1953, 35-B, 434-436. 

The authors state that they have used the title 
“primary asymptomatic calcification of articular 
cartilage” in this paper because there was no record 
of injury to the affected joints in the history of the 
patient reported and the etiology was obscure. The 
patient was a male, aged forty-five, who complained 
of pain, tenderness and swelling in his right knee of 
two months’ duration when first seen. Roentgen 
examination showed deposits of calcium within the 
superficial layers of the hyaline cartilage over the 
posterior surfaces of the femoral condyles and patel- 
lae, over the heads of the humeri and the glenoid 
fossae, and over the proximal surface of the left 
triquetrum. Although the patient had symptoms in 
both knees, in the left ankle and in the right shoul- 
der, there was also abnormal calcification in the left 
shoulder and in the left wrist, yet these joints were 
symptomless. The abnormal calcification in the left 
shoulder was denser and more extensive than in the 
right. It is possible that the symptoms in the right 
shoulder and both knees could have been due to early 
osteoarthritic changes alone and not to the calcifica- 
tion of the articular cartilage. Since there was no 


indication for opening a joint, no histological exami- 
nation was possible. 

The unusual feature was the calcification of the 
hyaline articular cartilage. The authors suggest that 
this might be a sign of a generalized disturbance of 
cartilage metabolism but such an explanation is 
unlikely since the fibrocartilage and elastic cartilage 
elsewhere were not affected. Whether the calcium 
was deposted within or around the cartilage cells, 
or whether it occurred as an incrustation laid down 
from synovial fluid, can only be determined by his- 
tological examination.—R. S. Bromer, M.D. 


Petrie, J. G. A case of progressive joint dis- 
orders caused by insensitivity to pain. 7. 
Bone & Foint Surg., Aug., 1953, 35-B, 399- 
401. 


Rapidly progressive degeneration of joints in 
persons whose sensory function is impaired as well 
known in tabes dorsalis, syringomyelia, diabetic 
neuropathy and other diseases of the nervous system. 
The occurrence of such degeneration as a result of 
simple insensitivity to pain is less common. In the 
case reported in this paper changes identical with 
those of ‘‘Charcot’s joints” in the knee, hip and spine 
occurred in a person with no other defect in her 
nervous system until a spinal lesion itself produced 
a paraplegia. At operation a compression of the 
cord was revealed, with much granulation tissue of 
varying consistency in the extradural space. The 
cord was decompressed by removing bone and granu- 
lation tissue, and pulsation was restored in the theca. 

Although some authors have ignored loss of pain 
sensation as an important factor in the cause of 
neuropathic joint disease, there is no doubt that this 
function is abnormal in the large majority of joints 
so affected. It seems probable, according to the au- 
thor, that the joint changes in his case were due solely 
to the lack of protection usually given by sensation 
of pain.—R. S. Bromer, M.D. 


Hitron, Gwen. Familial hyperplastic callus 
formation; case followed for twenty years. 
¥. Bone & Foint Surg., Aug., 1953, 35-B, 
411-416, 


Hyperplastic callus formation in osteogenesis im- 
perfecta is rare. The condition manifests itself by 
the formation of enormous masses of callus which 
may follow a fracture or a simple contusion or which 
may arise spontaneously without any preceding 
injury. The amount of callus in hyperplastic callus 
formation is large and, once its limits are defined 
and ossification has occurred, some part of the origi- 
nal swelling remains as a thickening of the bone. 
The interest of the case reported in this paper lies 
partly in the fact that there is no history of multiple 
fractures to indicate classical osteogenesis imperfecta, 
and partly in the familial incidence which has also 
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been noted in other records. The importance of 
recognizing the true nature of the condition is em- 
phasized in the paper, in order to avoid unnecessary 
amputation for possible malignancy. In fact, for the 
short time in which bone formation runs riot, the 
behavior of a malignant neoplasm is closely simulated. 

Roentgen treatment appeared to lead to sympto- 
matic improvement and this coincided with defini- 
tion and hardening of the mass of “callus” and sub- 
sidence of pain and tenderness. However, other cases 
reported in the literature have followed the same 
cycle of changes without any roentgen treatment. 
Another feature of the case is the resemblance 
between the roentgenographic appearances in the 
patient reported and those of her aunt taken twenty 
years ago.—R. S. Bromer, M.D. 


SrracH, E. H. Hyperplastic callus formation 
in osteogenesis imperfecta; report of a case 
and review of the literature. 7. Bone & Foint 
Surg., Aug., 1953, 35-B, 417-422. 


In this paper a case of hyperplastic callus forma- 
tion is reported in a girl, aged eleven. There were no 
associated fractures. The author believes that she 
was suffering from a mild nonfamilial type of osteo- 
genesis imperfecta without blue sclerotics and that 
the multiple bony excrescences were unassociated 
with injury. ACTH had no effect on the callus for- 
mation which was present in the right femur, but a 
single dose of deep roentgen therapy apparently 
arrested callus formation on three occasions. Hyper- 
ostotic ridges were most marked in the supracondylar 
region of the humeri which were of rather late for- 
mation. They were regarded as perhaps a special 
form of bony excrescences. The patient had prolonged 
pyrexia while the hyperplastic callus was forming. 
The blood chemistry was normal except for high 
serum alkaline phosphatase. 

The author believes that any treatment can be 
effective only if given in the earliest stage of callus 
formation when its growth is most rapid and mitosis 
is at its height.—R. S. Bromer, M.D. 


ALLENDE, GUILLERMO, and SeGuRA, ANGEL S. 
Calcinosis; a propésito de dos observaciones. 
(Calcinosis; report on two cases.) Rev. ortop. 
y traumatol., Jan., 1953, 22, 132-138. 

Two cases of calcinosis are described. The first one 
occurred in a seven year old girl. Following a super- 
ficial wound of the leg an erythematous, exudative 
lesion developed which failed to heal and discharged 
purulent exudate in spite of antibiotic and vitamin 
E treatment, with episodes of fever, pain and edema; 
calcareous material was eliminated. Serum calcium 
was IO mg. per cent. Large surgical excision and 
grafting of the entire lesion resulted in permanent 
cure. 

The second case occurred in a six year old child. 


$ 
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A tender orange-size mass was present on the 
hip; it was adherent to the deep structures and 
covered by skin showing dilated veins; it has been 
growing steadily for one year. A similar but smaller 
lesion was present over the other hip, and a third 
one on the posterior aspect of the left elbow. Roent- 
genographic examination showed calcific densities 
in the soft tissues of these areas. Biopsy of one of 
the lesions failed to reveal osseous or cartilaginous 
structures. The serum calcium was 13.5 mg. per cent. 
The lesions of the right hip and left elbow were surgi- 
cally excised; at the time of operation the calcific 
masses were seen to infiltrate muscle. Three years 
later another lesion appeared on the medial border 
of the right foot and it was also removed with good 
results.—F. Comas, M.D. 


DE Sousa, Aires, and Cuaves, J. Paiva. 
Calcinosis; report of two cases. 7. Bone & 
Foint Surg., Aug., 1953, 35-B, 423-425. 

Two cases of calcinosis are reported. The calcifica- 
tion of soft parts, in general, is divided into four 
groups: metastatic, dystrophic, myositis ossificans 
and calcinosis. Calcinosis is defined as an anatomical, 
pathological, roentgenological and clinical entity 
showing abnormal calcification in which multiple 
deposits of calcium are laid down in the skin, in the 
subcutaneous tissues and in connecting structures 
of deeper tissues. There is no record, apparently, of 
calcification occurring in internal organs or viscera, 
either on roentgenographic examination or at nec- 
ropsy. 

The first case reported is that of a girl of three 
years in whom roentgen examination revealed numer- 
ous areas of calcification, some rounded, others in 
thick bars, grouped around the iliac bones and the 
proximal epiphyses of the femurs. There were also 
deposits in the thighs. Roentgen study revealed no 
other deposits in the rest of the body. Examination 
one year later showed no extension of the lesions. 

The second case is that of a man, aged forty-six 
years. Roentgen examination undertaken because of 
pain in the spine and hips showed evidence of calcino- 
sis in both thighs. The remaining portion of the body 
showed no involvement.—R. S. Bromer, M.D. 


Rose, G. K. Arthropathy of the ankle in 
congenital indifference to pain. 7. Bone & 
Foint Surg., Aug., 1953, 35-B, 408-410. 

The case reported in this paper is that of a boy 
who, just before his third birthday, twisted his right 
ankle. The joint swelled and roentgenograms taken 
one week after the injury showed well marked osteo- 
chondritis of the talus. After admittance to the hospi- 
tal it was noticed that he had a habit of biting lumps 
of skin out of his fingers and that his tongue was 
much scarred. He was quickly shown to be quite in- 
sensitive to pain. He could be lifted by his hair. The 
attention of the author was drawn to Ford’s classical 
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account of congenital indifference to pain and close 
questioning of his mother established that his defec- 
tive sensation was of lifelong duration. 

The affected ankle was immobilized in plaster. A 
circulatory failure developed, caused by a small 
plastic toy which had become wedged between the 
plaster and the upper part of the calf. Following this 
vascular accident, evidence of increasing sensitivity 
to pain developed but at the age of three years and 
nine months he fractured his right clavicle without 
any pain. It united welland the ankle improved steadi- 
ly in a weight-relieving caliper. 

Rose regards as the most interesting feature of his 
case the improvement in the condition of the ankle 
as the sensitivity to pain developed. He ventures the 
guess that the pain sensation felt at the time of his 
circulatory block might be due to the fact that deep 
pain sensation was sufficiently acquired by the time 
of that incident to enable him to appreciate the pain 
of a severe ischemia.—R. S. Bromer, M.D. 


ROopEN, Stur£, TILLEGARD, and UNnan- 
DER-SCHARIN, Lars. Osteochondritis dis- 
secans and similar lesions of the talus; report 
of fifty-five cases with special reference to 
etiology and treatment. Acta orthop. Scandi- 
nav., 1953, 23, 51-66. 


Fifty-five cases of osteochondritis dissecans of the 
talus are reported and discussion of etiology and 
treatment is presented. The authors open the article 
with a review of the medical history of the defect 
and point out that trauma and spontaneous necrosis 
without trauma are still the two main factors con- 
sidered in the etiology. 

It is interesting to note that 41 of the lesions were 
located on the medial angle of the talus and 19 were 
on the lateral angle of the talus. Five of the patients 
had bilateral involvement. A careful study of the 
series presented showed quite definitely that trauma 
had occurred in all of the lateral cases except possibly 
one, and that the trauma was very severe in most of 
the cases. The medial cases were not at all similar 
in this respect; there was no history of trauma in 
many of them and when trauma was present it was 
apparently slight and in many cases of very doubtful 
significance. 

The 50 cases previously reported in the literature 
tend to parallel these findings. The authors therefore 
conclude that lateral lesions probably'have a trau- 
matic etiology while medial lesions probably are 
atraumatic in nature. They believe that symptom- 
free cases should not be operated upon and that 
cases with loose bodies and symptoms of locking 
should be operated on rather early. They point out 
that symptoms are more pronounced in the lateral 
than in the medial forms and that spontaneous heal- 


ing seems to be rather uncommon in lateral lesions.— 
R. E. Kinzer, M.D. 


Hamsa, W. R., and CampsBe tt, L. S. Osteo- 
chondritis deformans coxae juvenilis; familial 
demonstration. 4.M.4. Am. F. Dis. Child., 
July, 1953; 86, 54-59. 

The observation and treatment of 3 cases of osteo- 
chondritis of the hip in one family prompted this 
report. The patients were boys, aged 10, 8 and 11 
years respectively. The occurrence of 3 cases in 
three brothers suggests a familial predisposition to 
the disease. In their summary the authors suggest 
that the predisposition may be either an inherent 
hip weakness or a familial endocrine change. A 
combination of factors, rather than one alone, seems 
to be necessary in the development of this disability. 
No other epiphyseal changes were found and the 
family history was negative.—R. S. Bromer, M.D. 


Dick, Ian Lawson. Primary fusion of the 
posterior subtalar joint in the treatment of 
fractures of the calcaneum. 7. Bone & Foint 
Surg., Aug., 1953, 35-B, 375-380. 

The author states that the ultimate function of the 
foot after the calcaneum has been fractured depends 
mainly upon two factors: (1) what happens to the 
subtalar joint; and (2) how much secondary stiffness 
is allowed to develop in the foot. Osteoarthritis de- 
velops in a damage and distorted subtalar joint and 
this complication is the main cause of late and pro- 
longed disability. Another crippling complication is 
added if secondary stiffness is allowed to develop in 
the foot, as it will if the foot remains swollen, or if 
it is immobilized in plaster after the injury. Treat- 
ment, therefore, should be governed by three con- 
siderations: the condition of the subtalar joint, the 
prompt control of the swelling and the maintenance 
of mobility of the foot. 

When the fracture involves the subtalar joint, 
there are three possibilities: First, the fracture may 
be only a crack without distortion of the joint sur- 
face or gross damage to the cartilage. Second, the 
joint surface may be so severely damaged that the 
subtalar joint fuses spontaneously. When this hap- 
pens functional disability is often only slight. Third, 
damage to and distortion of the joint surface of the 
caleaneum may be such that traumatic arthritis of 
of the subtalar joint develops. 

Distortion of the posterior articular facet of the 
caleaneum can often be recognized in the routine 
lateral view. If it is not evident in this view and axial 
view, or better still, an oblique view described by 
Anthonsen (1943) and Brenner and Warrick (1950), 
must be studied before it is decided that there is 
not significant distortion of the joint surface. The 
decision about the need for operation must depend 
on experience and the availability of roentgenograms 
of good quality in the correct axis. 

In Dick’s series of cases all the fractures with dis- 
tortion of the subtalar joint were treated by subtalar 
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fusion, in most, as part of the primary treatment. 
In all the patients, the subtalar joint fused by bone 
without postoperative plaster immobilization. He 
regards plaster immobilization as unnecessary and 


undesirable.—R. S. Bromer, M.D. 


BLoop AND LympuH System 


Fetper, Davitt A. The phlebographic disag- 
nosis and treatment of the post-phlebitic 
syndrome. Radiology, Aug., 1953, 67, 208— 
214. 


The post-phlebitic syndrome includes the early de- 
velopment of edema, induration, and pain on long 
standing, and such later changes as superficial vari- 
ces, stasis cellulitis, atrophic skin with pigmentation, 
eczematoid changes, and eventual ulceration. 

Thrombophlebitis of the deep veins can more cer- 
tainly be diagnosed by the employment of phlebogra- 
phy. Figures demonstrating thrombosis of various 
leg veins are presented. Although there may be a 
recanalization of a thrombosed vein, the vein usually 
remains dilated rendering the valves incompetent. 
Varicosities thus result and may occur in the deep 
as well as the superficial veins. Phlebography may 
be hazardous in the acute thrombotic state, but this 
condition can usually be recognized without resort 
to such study. 


Conservative treatment is advised whenever pos- 
sible. The author recommends the early use of anti- 
coagulants following surgery to control deep vein 
thrombosis. He suggests elevation of the foot of the 
bed 6 inches and the wearing of elastic stockings, 
as well as careful foot hygiene. Surgical treatment 
is briefly mentioned.—Everett E. Seedorf, M.D. 


Gorttos, R., Gyri, W., and Bayer, O. Uber 
die Darstellung der Beinarterien nach Aorto- 
graphie mit Hilfe der intraarteriellen Kreis- 
laufzeitbestimmung. (The demonstration of 
the arteries of the lower extremities after 
aortography with the aid of determination 
of the arterial circulation time.) Chirurg, 
Aug., 1953, 24, 353-354. 

The authors first justify the need of the procedure 
based on a short history of aortography and its clini- 
cal use. They point out that one of the difficulties 
in this work is the differential timing of the roent- 
genograms in order to get the films exposed at the 
proper instant. The ideal thing is to have the col- 
lateral circulation visualized in the case of an arterial 
thrombosis in the larger trunks. They state that un- 
less one knows something about the circulation time 
the value of the procedure is diminished, and that 
access to serial arteriography obviates this problem. 
Naturally this method is more expensive. They have 
overcome the difficulty by using the method of deter- 
mining the circulation time originally established 
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experimentally by von Hering and employed clini- 
cally by von Bornstein. McGregor and Wayne have 
applied a method to the intra-arterial work which 
consists of giving intravenous fluorescent dye and ob- 
serving its appearance in the upper extremities. On 
the difference of the two sides, they determine any 
evidence of obliteration of the lumen of the vessel 
affecting the blood stream. Koch was the first to 
use this intravenous material. Before putting in the 
opaque material by the usual aortic puncture, 2 
cc. of a 20 per cent fluorescent solution is injected. 
The pick-up spot of the fluorescent material would 
be in the center of the area to be roentgenographed. 
The fluorescence is shown under a special hood that 
has been devised for this purpose with an ultraviolet 
source playing upon the area in question. There- 
after it is a simple matter to determine just when 
the film should be exposed, whether it be the thigh 
or the leg. Two roentgen tubes and two specially con- 
structed cassette tunnels are employed to take care 
ot the areas to be examined. Usually the circulation 
time of both extremities is determined and both sides 
examined for comparison. The end results are good, 
particularly in determining the collateral circulation. 
The illustrations are excellent and show the differ- 
ence in the two sides in case of a thrombus in an iliac 
artery. To visualize the desired filling on the two 
sides there is a difference of four to six seconds in 
the instant of exposure.—Pau/ C. Swenson, M.D. 


Lovincoop, G., and Parron, Ricu 
ARD. Translumbar aortography as a diag- 
nostic aid in localizing arterial emboli. 
A.M.A. Arch. Surg., Aug., 1953, 67, 164-174. 


The technique and indications of aortography are 
discussed, and it is stressed that the method consti- 
tutes an important aid in the diagnosis and location 
of acute arterial emboli. Aortography has previously 
been used extensively for the location of tumors in 
the renal region, and has been of great benefit to 
urologists, but it should not be limited to this special- 
ty. In cases of acute arterial embolism and of arterio- 
sclerosis obliterans, aortography has been demon- 
strated to be an extremely valuable method of deter- 
mining the exact location and extent of the emboli 
or arteriosclerotic thrombi. 

The authors state that aortography is a simple 
procedure to perform, requiring only a few minutes, 
and may save many hours of delay by permitting 
an early and accurate diagnosis. The patient is pre- 
pared in the usual way for the contemplated opera- 
tion and when the preliminary aortography confirms 
its necessity, the operation is carried out without 
further delay, thus increasing the patient’s chance 
for recovery from this vascular disease. 

The two needle technique of Wylie is used by the 
authors, and two roentgenograms are made about 
five seconds apart. The needles are allowed to re- 
main in place until the films are read, and if, for any 
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reason, other films are needed, additional injections 
can be made, not to exceed a total of 200 cc. No 
serious side-effects have been observed except those 
which accompany extravasation of the opaque ma- 
terial. 

Five cases, in which the diagnosis of acute emboli 
was made by the use of translumbar aortography, 
are presented. 

The conclusions are reached that (1) translumbar 
aortography is practical and safe, and (2) it is of aid 
in the management of arterial emboli because it 
establishes the diagnosis without delay and accurate- 
ly localizes the site of occlusion.—O. M. Richardson, 
M.D. 


Auric, G. Zur Réntgenkontrastdarstellung 
peripherer arteriovendser Aneurysmen. (The 
roentgen contrast demonstration of periph- 
eral arteriovenous aneurysms.) Chirurg, 


Aug., 1953, 24, 355-356. 


The author emphasizes the importance of inject- 
ing the contrast material in the arterial side of any 
arteriovenous fistula if the proper demonstration 
of the condition is to be carried out. 

He uses 50 cm. of 30 per cent ioduron percutaneous 
injection into the abdominal aorta and films are 
exposed after injection of 25, 30, 35, 40, 45 and 50 
cc. of material. Additional exposures can be made 
after the last injection, if desired. No special appara- 
tus is required because the flow is relatively slow and 
with the help of assistants the cassettes can be 
changed rapidly enough. 

The author demonstrates a series of various phases 
of filling, presents a case of fistula in the lower part 
of the thigh, and shows the exact relationship of the 
dilated venous side to the fistula. Sometimes more 
than one localized aneurysm can be shown in this 
manner and the collateral circulation better visual- 
ized. 

In the case illustrated in the article not only was 
there a dilated, tortuous iliac and femoral artery 
demonstrated, but a more complete and comprehen- 
sive filling of the entire venous side was accomplished 
and the exact relationships of the dilated vessels 
shown to the main stream.—Pau/ C. Swenson, M.D. 


GENERAL 
Capman, E. F. B. Sjogren’s syndrome. Med. 
Illustrated, Aug., 1953, 7, 601-605. 


Sjégren’s syndrome is an uncommon condition 
consisting of a chronic inflammation of the lacrimal 
and salivary glands with secondary keratoconjuncti- 
vitis sicca and xerostomia, and often associated with 
a rheumatoid-like arthritis. 

Clinically, these patients are usually middle-aged 
women who give a history of gradual onset, over 
many years, of eye trouble, dry mouth and swelling 
of the parotid glands. Examination reveals damage to 
the cornea due to lack of tears; dry, raw appearing 
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mucous membranes of the mouth and tongue; firm, 
painless swelling of the parotids; and often rheuma- 
toid arthritis. Diagnosis is made by physical exami- 
nation and by the demonstration of decreased saliva- 
tion and tearing. Sialograms show little or no dila- 
tation of the larger ducts, but small collections of 
radiopaque material may be found scattered through 
the parotid gland. 

There is no satisfactory treatment. ACTH, cor- 
tisone and roentgen therapy may cause temporary 
regression of the parotid swelling but the secretion is 
unaffected. Potentially dangerous eye complications, 
such as corneal ulcer, are rare.—Henry F. Klos, M.D. 


PENNER, D. W. Spontaneous regression of a 
case of myosarcoma. Cancer, July, 1953, 6 
778-779: 


The author points out that spontaneous regression 
of tumors has been recorded many times. He states 
that of the 302 cases collected prior to 1917 only a 
relatively few stand up to critical analysis. He re- 
ports a case of a spontaneous regression of a sarcoma 
arising from the soft tissues of the thigh of an infant, 
2} months old. The tumor was § cm. above the knee 
joint, located on the anterolateral surface of the left 
thigh. It was firm and measured § cm. in diameter. 

Roentgenograms of the left thigh showed a defect 
involving the lateral condyle and part of the shaft 
of the distal end of the femur. A soft tissue mass was 
also noted. A biopsy of the tumor was performed and 
the pathological report is given. The classification 
of this tumor was not definite but because of the 
small amount of glycogen in the cytoplasm a diag- 
nosis of a myosarcoma was suggested. The diagnosis 
of sarcoma was confirmed at Memorial Hospital, 
New York City. 

The child was “lost”? for a number of years, due 
to clinical records, but was found subsequently 
and examination five years later revealed no evidence 
of tumor, with normal appearance of the bone in the 
lower end of the femur. 

Roentgenographic reproductions of the femur, 
photomicrographs of the tissue and photographs of 
the patient are shown.—Rodert D. Moreton, M.D. 


Satmon, H. W. Sarcoidosis. Med. Illustrated, 
Aug., 1953, 7, 592-600. 


This article is a concise review of sarcoidosis in- 
cluding the discussion of etiology, pathology, clinical 
manifestations and treatment. The protean manifes- 
tations are discussed under separate systems and a 
few roentgenograms and photographs are repro- 
duced, 

Two points of particular interst are emphasized: 
first, there is some experimental evidence to suggest 
that regional ileitis may be related to sarcoidosis; 
and second the blood chemistry and bone lesions 
may cause sarcoidosis to be mistaken for hyperpara- 


thyroidism.—Henry ¥. Klos, M.D. 
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BEIGELMAN, Paut M., Gotpner, FRep, JRr., 
and Bayes, THeopore B. Progressive 
systemic sclerosis (scleroderma). New Eng- 
land F. Med., July 9, 1953, 249, 45-58. 


The authors report 15 cases of scleroderma, 5 
of which were studied at postmortem, and present 
their pathological and clinical findings correlated 
with those in other collagen diseases. The protean 
manifestations of scleroderma are emphasized. 

The authors found no relation between the age 
of the patient and onset and prognosis of the disease. 
The multiplicity of symptoms was striking. All 
patients had cutaneous alterations, 12 had typical 
Raynaud’s syndrome, 12 had joint symptomatology, 
14 showed evidence of cardiorespiratory involvement, 
11 had symptoms referable to the gastrointestinal 
system. The physical findings closely paralleled the 
subjective complaints. 

In 9 cases roentgen studies were available. Five 
patients showed lesions of the heart, lungs, gastro- 
intestinal tract, bones and soft tissue. Seven showed 
nodular and linear streaking at the pulmonary bases. 
In several, the cardiac silhouette was unusual. The 
esophageal lesions varied from constriction to atony 
or dilatation and were noted in 6 cases. In 8 patients 
bone changes were evident with terminal tuft ab- 
normalities in 3. In 2 cases flexion deformities, simi- 
lar to those seen in rheumatoid arthritis, were ob- 
served. Soft tissue calcification was noted in 4 pa- 
tients. 

Various forms of therapy were used, all with con- 
sistently negative results. 

The authors believe that the wide variation in the 
symptomatology and course of this disease can be 
readily understood if the basic pathological process, 
which is a progressive involvement of the connective 
tissue structures, is considered. According to them, 
the term “‘scleroderma” is a misnomer and is respon- 
sible for the excessive emphasis that has been placed 
on the cutaneous lesions. The term “progressive 
systemic sclerosis” would appear to be more suitable. 
The histopathological findings tended to confirm 
the impression that this disease belongs in the same 
group with disseminated lupus erythematosus. The 
difference in the two diseases may be explained by 
differences in the intensity and diffuseness of the 
reaction. In progressive systemic sclerosis the slow 
generalized mesenchymal response, with fibrosis and 
sclerosis, may just indicate a slower response to the 
same initial factor. The occasional overlapping of 
the diseases grouped in the collagen category is 
discussed. The case histories of the 1§ patients are 
given.—Lawrence A. Davis, M.D. 


RADIATION THERAPY 


WipMann, Bernarp P. The care of the incura- 
ble cancer patient. Radiology, Aug., 1953, 67, 


215-221. 
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The author presents a broad panorama of the can- 
cer problem and the philosophical attitudes that 
should be developed toward this preponderantly 
incurable disease. Though “incurable” implies a 
malady from which recovery is beyond reasonable 
expectation, much may be accomplished to make 
life more endurable to the unfortunate victim of 
such disease. The care of these patients is largely 
radiological and we are urged to re-emphasize the 
benefits to be obtained from palliation, which can 
hardly be shown in terms of statistics, but rather in 
the over-all improvement in the patient. 

The radiotherapist is urged to make use of his 
experience in modifying dosage to fit the specific 
problem and to consider each patient as a separate 
challenge to his practice of the art of medicine. The 
author points out that the kind, sympathetic and 
philosophic physician will not only try to relieve 
physical pain, but also to lessen the mental distress 
of the slowly dying. He will also depend, where 
necessary, upon his colleagues in other specialties 
for help with the individual problems. Frankness re- 
garding the outcome of the disease must be indi- 
vidualized, taking into consideration the basic emo- 
tional makeup of the patient as well as the best 
means to ameliorate his anxiety and distress. 

The author emphasizes the need for accurate 
statistical records of accomplishment in cancer 
management as a source of encouragement and incen- 
tive for further accomplishment. He concludes with 
a warning against overoptimism and a hope that 
further technical improvements and better methods 
may render the outlook for these patients increas- 
ingly more encouraging. 

Dr. Widmann’s contribution should be read and 
appreciated in its entirety by anyone handling this 
type of patient.—Michael F. Healy, M.D. 


BuscHkeE, Franz, and Canrrit, S. T. Results 
of supervoltage roentgenotherapy of esophag- 
eal carcinoma. F. Thoracic Surg., July, 1953, 
26, 105-108. 


This article is a summary of the results of super- 
voltage roentgen therapy in carcinoma of the esopha- 
gus. Adequate treatment was considered at least 
5,000 r to the esophagus in forty to forty-five days. 

Of the 58 patients with carcinoma of the esopha- 
gus seen between January, 1940 and July, 1952, 19 
were not treated, either because the disease was too 
far advanced or because of the patient’s poor general 
condition. Of the 39 in whom treatment was started, 
27 received an adequate course of therapy and § are 
clinically well today. From January, 1940 to July, 
1947, 29 patients were seen and a five year follow-up 
study on them has been done. Fourteen patients re- 
ceived adequate treatment more than five years ago 
and 3 have been without clinical and roentgenograph- 
ic signs of the disease for periods of eight, ten and 
twelve years, respectively. Of 22 patients adequately 
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treated, but whose tumors were uncontrolled, normal 
or near normal esophageal function was restored in 
8 cases until shortly prior to death; these periods of 
time ranged from five to twenty-five months.—Pay] 


Olfelt, M.D. 


VitaHuR, Parés, and ALemMANy, ENSENAar, 
Consideraciones sobre el tratamiento Roent- 
gen en el hipertiroidismo. (Considerations on 
the roentgen treatment of hyperthyroidism.) 
Acta iber. radiol. cancerol., Jan.-March, 1953, 
2; 73-83. 

The authors give an extensive review of the world 
literature on roentgen therapy of hyperthyroidism 
and discuss at length the various problems involved. 

Their own series consists of 97 cases treated since 
1933. The technical factors employed were: 150 kv., 
0. mm. Cu plus 1 mm. Al filter, 3 ma., and a skin 
target distance of 40 cm. a dose of 1,000-1,200 r 
was given per series, in daily fractions of 200 r, either 
through an anterior field of 10 by 15 cm. or through 
two lateral fields separated in the midline. The effect 
was evaluated after 1 to 13 months, and, if necessary, 
the series was repeated. If no satisfactory result was 
obtained after two series of treatments, the patient 
was subjected to surgery. 

A cure was obtained in 60 per cent and a marked 
amelioration in 27 per cent of the cases, while the 
remaining 13 per cent showed no improvement. 

The authors recommend that roentgen therapy 
be given preference in all cases of hyperthyroidism, 
since in case of failure or recurrence, surgery or other 
forms of medical treatment can always be su- 
stituted.—T. Leucutia, M.D. 


DaniEt, Gastoén. Radioterapia functional de 
las paratiroides. (Functional radiotherapy of 
the parathyroids.) Acta iber. radiol. cancerol., 
Jan.-March, 1953, 2, 85-89. 


The author since 1943 has administered functional 
roentgen therapy over the parathyroid glands and 
the lower cervical sympathetic ganglion in 40 cases 
of arthrosis. 

The procedure is as follows: A small field of 5 to 
6 cm. in diameter is used on each side covering the 
the posterior part of the lateral lobes of the thyroid 
gland. The tube is angulated toward C-7 and the 
neck of the first rib to include the lower cervical sym- 
pathetic ganglion. The irradiation is carried out with 
70 to 140 kv. and a filtration of 5 mm. Al or 0.5 mm. 
Cu. the dose varies from 400 to 2,500 r on each field 
over a period of six weeks, depending on the improve- 
ment in the phosphorus-calcium imbalance. 

The results obtained were presented in 1948 be- 
fore the Congress of Radiology in Genoa. The author 
states that they justify a more extensive use of this 
method.—T, Leucutia, M.D. 
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Acero, JosepH N., Kasuca, Kazumi, and 
SANDERSON, STEVENS S. X-ray therapy of 
peripheral tuberculous lymphadenitis. 4m. 
Rev. Tuberc., Aug., 1953, 68, 157-164. 


The results of roentgen therapy in 65 patients, 
59 American Indians and 6 whites, with tuberculous 
lymphadenitis are described. 

Eighty-seven different fields were treated in these 
65 patients. The technique of therapy varied some- 
what, but al] received weekly, low dose roentgen 
therapy. The weekly dosage varied from 60 to 200 
rand the voltage from 100 to 150 kv.; 3 mm. of alumi- 
num was used as filtration in all patients. 

The over-all results revealed that 51 per cent of 
the tuberculous lymphadenitis regressed or healed. 
Diseased nodes that were fluctuant and/or draining 
regressed or healed in 63 per cent. Hard nodes re- 
gressed or disappeared in 35 per cent. The total dos- 
age of roentgen therapy yielding the greatest success 
in both hard and draining nodes varied between 400 
and 699 r. No significant deleterious effects of irradi- 
ation were noted.—Frank F. Rigos, M.D. 


Toussaint, A. Radiothérapie de |’entorse du 
cou de pied. (Radiotherapy of ankle sprains.) 
¥. belge de radiol., 1953, 36, 208-216. 


Since 1951 the author has treated about 150 cases 
of ankle sprain with moderately deep roentgen rays. 
On the basis of the results obtained and especially 
after comparing them with the results obtained by 
various other treatments, such as diathermy, hot 
baths and infrared rays, the author is of the firm 
opinion that roentgen therapy is the most efficient 
and fastest mode of treatment. The sooner the 
roentgen therapy can be started, the shorter will be 
the course of the treatment. 

The author usually starts the irradiation within 
twenty-four hours after traumatization of the ankle 
and finds that three or four treatments given every 
other day are sufficient. He uses 155 kv., 3 mm. Al 
or 0.7 mm. Cu filtration, and fields ranging from 6 by 
8 cm. to 8 by 10 cm. Two sides of the sprained ankle 
are given 100 r each per treatment. 

The author states that when using roentgen thera- 
py, hot bath treatment is abolutely contraindicated. 
He has also treated the popliteal space for edema by 
giving 50 r, using the same factors of irradiation, 
followed by another such treatment forty-eight hours 
later.—¥. N. Sarian, M.D. 


RADIOISOTOPES 


Stein, Justin J., W., 
Downy, AnpREw H., and Warren, STArF- 
FoRD L. Role of the radiologist in atomic 
attack. Radiology, Aug., 1953, 67, 234-242. 


In view of advances in new weapons of war, the 
position of the radiologist is becoming of increasing 
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importance. Responsibility must be accepted for 
planning against the day of possible atomic attack 
by organization of each local area, study of the prob- 
lems of contamination, radiation dangers etc. 

It is pointed out that mobile radiological labora- 
tories for rapid examination of air, water, and other 
materials, and as mobile support and headquarters 
for monitor squads are of great value. 

During the early phase after the attack, the radi- 
ological services would be busy finding and plotting 
the levels of radioactivity in areas for emergency 
operations, examining food, water, and air for radio- 
active contamination, and evaluating hazards to 
residents and operating personnel. As the chronic 
long range phases of the disaster develop, these 
same services would become more occupied with the 
long and difficult job of making systematic radiologi- 
cal surveys of the entire state. This would include 
the examination for internally stored radioactivity 
of many kinds in plants and animals, especially those 
destined for human consumption. 

It is noted that radioactivity in the soil may enter 
the human body by inhalation, ingestion, drinking 
water from reservoirs fed by contaminated water 
sheds, and by the ingestion of food plants that have 
absorbed radioactivity from contaminated soil. 

Decontamination of personnel, casualties, cloth- 
ing, and foodstuffs; meteorological information in 
prognosticating the patterns of dissemination of 
radiological materials; and recommendations for per- 
missible radiation exposures, are discussed. The 
clinical symptoms of radiation injury and accepted 
treatment are reviewed.—/. R. Watson, M.D. 


Wivkinson, G. W., and Lestonp, C. P. The 
deposition of radiophosphorus in fractured 
bones in rats. Surg., Gynec. & Obst., Aug., 
1953, 97, 143-150. 

Fifty rats were subjected to a complete fracture 
of the humerus and a saw-cut fracture of the tibia. 
At various times after the fracture the animals were 
given an injection of P® and sacrificed four hours 
later. The radioactivity of the bones was localized 
by radioautography and quantitatively estimated by 
Geiger counter measurements. 

Radioautographs showed that the trabeculae ot 
new bone, which appears in two to four days follow- 
ing the fracture, fix radiophosphorus most actively. 
The authors believe that these trabeculae must calci- 
fy rapidly and soon play a role in strengthening the 
fractured bone. 

Measurements with the Geiger counter revealed 
that the uptake of radiophosphorus was increased 
not only in the diaphysis, but also in the epiphysis 
of the fractured bone, and even in the contralateral 
intact bone. These findings can be explained by a 
reconstruction of bony tissue extending to bones 
other than those fractured. The reconstruction is 
attributed to changes in internal bony pressures, 
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which in turn are due to changes in the positions and 
use of the body and extremities after fracture. The 
radiophosphorus incorporated into bone within a 
certain time interval may be considered to consist 
of at least two fractions: (1) the phosphate used to 
make up the crystals of bone built during that time, 
and (2) the phosphate introduced onto the surface 
of the pre-existing crystals by the process of iso-ionic 
exchange. It is believed that the formation of new 
crystalline material was the more important. Dis- 
solution and reprecipitation of crystalline material 
occurs not only in the fractured bone but also in 
normal bones far from the seat of injury.—Frank 7. 
Rigos, M.D. 


Gerzorr, Paut, Hipa.co, Joun, and Meyer, 
Joe. A syringe shield used in injecting radio- 
active gold. 7.4.M.A., Aug. 8, 1953, 752, 
1431-1432. 

In use of radioactive gold for treatment of pro- 
static carcinoma, maximum diffusion of the isotope 
through the gland must be obtained with minimal 
retrograde leakage about the needle and absolute 
control of depth of injection. Personnel protection 
must also be maintained. 

The authors describe a shielded syringe holder 
which meets all of these requirements. Photographs 


and mechanical specifications accompany this re- 
port.—Robert W. Emerick, M.D. 


Berc, Harotp F., CuristopHERSEN, WILLIAM 
M., Isaacs, Avro M., and Bryant, J. Ray. 
Localization of radioactivity in regional 
lymph nodes. 4.M.A4. Arch. Surg., Aug., 
1953, 67, 228-243. 


The authors have attempted to utilize radioiso- 
topes to localize radiation to the tumor and its 
regional metastases. Two organs were used, the lung 
and urinary bladder. Radioactive colloidal gold was 
employed, primarily because its availability and 
short half-life make it a convenient laboratory iso- 
tope. Apparently healthy mongrel dogs were selected. 

In the experiments with the lungs, two methods 
were tried—instillation into a segmental bronchus 
through a bronchoscope, and injection into the 
mucosal wall of a bronchus. In the urinary bladder, 
the solution was injected into the muscular layer at 
the fundus of the urinary bladder. In these experi- 
ments, maximum localization of activity was pro- 
duced in the lungs by the instillation method. The 
injection method in the lungs produced extreme 
localization in the hilar lymph nodes. It is of great 
interest that the levels in the nodes were even higher 
than those at the site of injection. It is suggested that 
a combination of the two methods might be the most 
effective. In the injection of the urinary bladder, 
there was a well-localized effect on the bladder with 
appreciable radiation delivered to the regional lymph 
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nodes. Further work of this nature is planned. The 
possibility of clinical trial in patients with inoperable 
bronchogenic and bladder carcinoma is suggested.— 


D. S. Kellogg, M.D. 


CHAMBERLAIN, A. C., and Cuapwick, R. C, 
Deposition of airborne radioiodine vapor, 
Nucleonics, Aug., 1953, 77, 22-25. 


This article is a study of the absorption, or adsorp- 
tion, by vegetation of volatile fission products re- 
leased from radiochemistry laboratories or atomic 
energy chemical separation plants. The study was 
made by the Health Physics Division of the Atomic 
Energy Research Establishment at Harwell, Eng- 
land. 

The absorption (or adsorption) of volatile fission 
products by vegetation may give rise to potential 
hazards. Iodine-131 is particularly important in this 
respect because it has a high fission yield and, al- 
though volatile at ordinary temperatures, it is 
strongly absorbed or adsorbed and held by cellu- 
lose-like materials and by dusts, when in carrier- 
free form. For purposes of these experiments, ele- 
mental carrier-free ['*! in carbon tetrachloride was 
sprayed up as a mist of minute droplets from a Col- 
lison spray, at a height of 50 cm. above a grass air- 
field. The carbon tetrachloride rapidly evaporated as 
the cloud passed downwind toward the sampling 
positions, leaving a vapor of iodine. 

It was considered a reasonable hypothesis that the 
rate at which diffusion brings the iodine into contact 
with the leaf is an overriding limiting factor on the 
uptake by the plant, which, however, may be further 
limited by the absorptive capacity of the leaf, de- 
pendent on the metabolic state, and in particular on 
whether the stomata are open or closed. Tables and 
photographs are included, and a formula is given for 
the permissible output from stacks —D. S. Kellogg, 
M.D. 


Barry, C., and Pucu, E. 
Serum concentrations of radioiodine in diag- 
nostic tracer studies. 7. Clin. Endocrinol. & 
Metabol., Aug., 1953, 73, 980-988. 


Serum radioiodine concentrations one and four 
days after oral administration of 50 microcurie tracer 
doses of I'*! were studied in 74 euthyroid and 9 hyper- 
thyroid patients. 

The 9 hyperthyroid patients had statistically sig- 
nificant increases in the serum radioiodine concen- 
trations. High levels were also found in 2 of 23 pa- 
tients with cirrhosis of the liver. The 1 hypothyroid 
patient showed normal levels. The serum levels de- 
creased in patients who were under treatment and 
responding clinically to radioiodine, propylthioura- 
cil and thyroidectomy. 

The reduction of serum radioiodine concentrations 
in hyperthyroidism under the influence of propyl- 
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thiouracil is consistent with the interpretation that 
an elevated four day level of serum radioiodine in 
hyperthyroidism is due to increased circulating thy- 


roid hormone.—T. ‘7. Wachowski, M.D. 


MeckstTRoTH, CHARLES V., and CurrtIs, 
GeorcE M. Criteria for therapy of malignant 
thyroid lesions with I", 4.M.A. Arch. Surg., 
Aug., 1953, 67, 187-193. 


The authors report their experience with 47 con- 
secutive cases of thyroid carcinoma seen over a four 
year period. Microscopically, there were 13 cases of 
papillary carcinoma, 17 cases of adenocarcinoma 
with varying amounts of colloid formation, and 17 
cases of the undifferentiated type. 

None of the undifferentiated or papillary types 
showed any appreciable uptake of I'*! in either the 
primary or metastatic lesions. Of the 17 adenocar- 
cinomas, 8 showed metastases, and yet only 3 of 
these patients showed sufficient uptake of I'*! to 
cause diminution in the size of the lesions. These 3 
patients represented only 7 per cent of the 47 cases. 
Their case histories are reported in detail. 

As a result of the experience gained in the study 
of these patients, the authors conclude that there are 
three concrete indications for extensive therapy with 

(1) Functioning inoperable metastases. 

(2) Nonfunctioning inoperable metastatic lesions 
in order to destroy the normal functioning thyroid 
tissue which may remain, whereupon the thyroid- 
stimulating hormone of the anterior pituitary may 
encourage the metastatic deposits to take up and re- 
tain a significant amount of I'*!, In a similar manner, 
injections of thyroid-stimulating hormone have in- 
creased the uptake of I'*! in some cases. Thiouracil 
may also cause a stimulation of neoplastic thyroid 
cells, and thereby increase the uptake of I'*! in an 
indirect manner. 

(3) Heavy tracer or therapeutic doses of I'*! have 
been given to make possible a study of the distribu- 
tion of uptake in either surgical or autopsy speci- 
mens. In this respect, no significant uptake of I'*! 
was found by radioautographs in any body organ 
other than the thyroid or thyroid metastases. 

The authors state that the work with thyroid- 
stimulating hormone and thiouracil has been inter- 
esting, but the amount of irradiation that can be de- 
livered is far short of cancerocidal doses in most 
cases. They conclude that for the present it will be 
up to the surgeons to improve statistics through the 
earlier removal of nodular goiters and adequate 
surgery for known carcinomas.—William H. Smith, 


M.D. 


Barrett, T. F., Peck, H., Bauer, F. K., 
Lipsy, R. L., and Jarrett, S. R. Evaluation 
of a thyroid panel; practical application of 

scintillation counter in diagnosis of diseases 
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of the thyroid. 7.4.M.4., Aug. 8, 1953, 752, 
1414-1417. 


By use of the scintillation counter, as little as 1 
microcurie of I'*! will give a satisfactory study of 
thyroid function. With such a small dose, repeated 
tests can be made. The method described makes pos- 
sible the rapid processing of a large number of pa- 
tients in the thyroid diagnostic clinic and can be car- 
ried out by a technician. 

Basal metabolic rate, serum protein-bound iodine 
and serum cholesterol determinations were per- 
formed concomitantly. One hundred and sixteen 
healthy control subjects had uptake values of 7 to 
23 per cent in six hours and 12 to 35 per cent in 
twenty-four hours, similar to the results of other 
investigations. Two hundred and thirteen patients 
had 273 tests; 195 were normal and 78 abnormal; 17 
were higher and 61 lower than normal. All but one 
of the above normal patients were thought to be 
hyperthyroid (one was a cardiac, decompensated and 
on various medications). (““Contamination” of the 
patient with thyroid or iodine caused more low values 
than did disease. 

The basal metabolic rate and I'*! uptake correlate 
well in unequivocal cases of hyper- or hypothyroid- 
ism but the basal metabolic rate fluctuates widely 
in the euthyroid. The serum cholesterol determina- 
tion is valuable in hypothyroidism but not in hyper- 
thyroidism. The results of protein-bound iodine 
determinations and of tracer studies compare very 
well in most instances. A combination of these two 
procedures is probably the best available laboratory 
means for confirmation of the clinical impression of 
thyroid disease. In hyperthyroidism only one of the 
tests would be needed, but in hypothyroidism both 
procedures are of great value. Low I'*! uptake and 
low protein-bound iodine are normally found in 
hypothyroid persons, with the uptake test the more 
sensitive. 

The combination of low I"! uptake and a high 
level of protein-bound iodine indicates premedication 
with iodides; only the pattern of thyroiditis is similar. 
Thyroid medication depressed the uptake in almost 
every instance but usually did not raise the protein- 
bound iodine level significantly. 

Of the 16 patients with hyperthyroidism, only 6 
were diagnosed, unequivocally clinically. Patients 
with full-blown myxedema were all diagnosed 
clinically without hesitation. Hypothyroidism was 
suspected in more persons in whom results of the 
tracer studies turned out to be normal than was 
hyperthyroidism. Only 2 of § cases of thyroiditis 
were suspected clinically.—T. 7. Wachowski, M.D. 


KurRLAND, GeorGE S., SCHNECKLOTH, RoLAND 
E., and FreepBero, A. Stone. The heart in 
I'5t_induced myxedema; comparison of the 
roentgenographic and_ electrocardiographic 
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findings before and after the induction of 
myxedema. New England F. Med., Aug. 6, 


1953, 249, 215-222. 


Cardiovascular changes in patients with spontane- 
ous myxedema have been demonstrated as: (1) in- 
crease in heart size; (2) decrease in force of cardiac 
contraction together with decreased cardiac output; 
and (3) decreased velocity of blood flow. Electro- 
cardiographic change is manifested by lowered 
voltage. 

The authors describe changes in the cardiac sil- 
houette and electrocardiogram in 27 previously euthy- 
roid cardiac patients two to fifty-three months after 
I'5!_induced myxedema. The level of hypometabolism 
was maintained by small doses of thyroid extract. 

Roentgenologic examination consisted of serial 
roentgenograms of the chest at two to six month 
intervals sometimes supplemented with fluoroscopy. 
Roentgen and electrocardiographic findings were 
correlated with the clinical state and pertinent 
chemical and physical data. 

Nineteen patients with intractable angina pectoris 
were subjected to I'*!-induced myxedema. Thirteen 
showed significant relief of symptoms. Of these, 10 
demonstrated no increase in heart size. 

Six patients with chronic congestive heart failure 
showed no cardiac enlargement during most of their 
nineteen to fifty-three months of I'*!-induced hypo- 
thyroidism. 

Two patients with both angina pectoris and con- 
gestive heart failure exhibited marked symptomatic 
relief in spite of progressive cardiac enlargement. 

The concomitant electrocardiographic changes 
were a decrease in the voltage, inversion or flattening 
of the T waves and a decrease in the QT interval. 
These changes regressed after small doses of thyroid 
extract and no further progression occurred despite 
prolonged hypothyroidism. 

The authors feel their data indicate that prolonged 
I'3!_induced myxedema does not precipitate angina 
pectoris or congestive heart failure-—Geno DiBagno, 
M.D. 


WuuermMann, F., and B. Unter- 
suchungen tiber die Bindung des Eisens an 
das Serumglobulin 8; mit Hilfe des Radio- 
eisens ®*Fe und dessen klinische Bedeutung. 
(Studies by means of radio-iron®® on the bind- 
ing of iron to the serum globulin 8; and its 
clinical significance.) Schweiz. med. Wcehn- 
schr., July 11, 1953, 83, 661-665. 


By means of paper electrophoresis and radioautog- 
raphy the authors found that iron-59 (obtained from 
Harwell, England) is bound selectively to the (; 
globulin or to a globulin fraction with the same 
rate of migration as that of 8; globulin. If an excess 
of iron is added to the serum some of it will also be 
loosely bound to other globulins but never to the 
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finely dispersed albumins which do not play a role 
in the transportation of the iron. The binding 
phenomenon of the iron takes place with both Fe, 
and Fes. 

Some conclusions are drawn in regard to the con- 
trary clinical action of the serum iron in cases of 
hepatitis, on the one hand, and the different types of 
obstructive jaundice, on the other.—Otto Glasser, 


Ph.D. 


Horst, W., and Scudrer, K. H. Die Eisen- 
bindung im Serum und in weiteren biolog- 
ischen Flissigkeiten, untersucht mit Papier- 
elektrophorese und Radioeisen (Fe** und 
Fe®), Zugleich eine neue Methode zur 
Beurteilung der Eisenbindungskapazitat bio- 
logischer Fliissigkeiten. (The binding of iron 
in serum and other biological fluids, studied 
with paper electrophoresis and radioiron 
[Fe®® and Fe®]. A new method of evaluating 
the iron-binding capacity of biological fluids.) 
Klin. Wehnschr., Sept. 1, 1953, 37, 791-797. 


By means of paper electrophoresis and radioau- 
tography the authors found that iron in the form of 
a mixture of iron-59 and iron-s55 is bound selectively 
by the 6-globulin in the serum of humans, rats and 
mice. The carrier protein was always found in the 
— independent of the method of application 

, in vivo orally or parenterally in rats and mice, 
or in vitro in humans. Type of binding and electro- 
phoretic pattern are not affected by the valence of 
the iron used. If an excess of radioiron is applied to 
the human serum, some of it is carried with other 
globulins. The appearance of this iron fraction, after 
gradually increasing amounts of iron have been 
given, will indicate when the latent capacity of the 
serum to bind iron is exhausted. Values found in this 
manner agree satisfactorily with those obtained by 
other methods. An increased value was found in the 
serum of § cases of sideropenia while it was practi- 
cally zero in 3 cases of hemochromatosis. 

The selective binding of iron by the 8-globulin was 
also observed in the urine of patients with kidney 
diseases, in serous pleural exudates, ascites and in 
the cerebrospinal fluid of healthy humans. In these 
cases the amount of iron bound in the 6-globulin was 
mostly considerably lower than in the serum. In milk 
(human and cow) the iron migrated in the electro- 
phoretic pattern with the total complex of immune 
globulins and not with the 6-lactoglobulin.—Ofto 
Glasser, Ph.D. 


CHEMOTHERAPY 


LoeFrr_er, R. KENNETH, VINCENT P., 
and Hyman, Georce A. Comparative effects 
of total body radiation, nitrogen mustard, 

and triethylene melamine on the hemato- 


poietic system of terminal cancer patients. 
Science, Aug. 7, 1953, 778, 161-163. 


When the nitrogen mustard group of drugs and 
total body irradiation are equally effective, the nitro- 
gen mustards are usually preferred for generalized 
disease because it has been felt that total body ir- 
radiation is limited to an ineffective level by radia- 
tion sickness and bone marrow depression. The au- 
thors attempted to test this impression, feeling that 
recovery from irradiation may have been under- 
estimated. 

Ten terminal cancer patients were the subjects, 
most of whom had conditions not usually responding 
to the therapy tested. Two patients received 50 r 
total body irradiation, one 100 r, and a third 150 r, 
all at 2 million volts, a half-value layer of 6.6 mm. 
lead and a target skin distance of 390 cm. Cases to 
be compared received in I case 5 mg. of nitrogen 
mustard (HN2), 2 cases 10 mg. HNg, I case 5 mg. tri- 
ethylene melamine (TEM) and 2 cases 10 mg. 
TEM. All doses were single doses or exposures. 

The patients were then followed with complete 
blood counts, marrow study, iron turnover using 
Fe®® as a tracer, plasma iron concentration, red cell 
uptake of injected Fe" and gastric analysis. The data 
on the 10 patients are presented in a table and no 
conclusions are drawn. In general, hematologic 
changes in the irradiated group were about the same 
as those in the group receiving the nitrogen mustards 
but none of the changes were profound. Those re- 
ceiving the nitrogen mustards developed malaise but 
those irradiated exhibited no such symptoms. 

The authors imply that higher doses of total body 
irradiation may be used than heretofore.—Henry 7. 


Klos, M.D. 
MISCELLANEOUS 


AtcANTARA CarsaJAL, Rat R. Iodine wedge 
filter for roentgenographic use. Radiology, 
Aug., 1953, 61, 243-245. 

A new, simply made type of wedge filter to correct 
the differences in body tissue densities on a single film 
is presented. Previously, wedge filters using barium, 
copper, aluminum, etc., have been employed. Also, 
double exposure paper within cassettes or opaque 
material covering a cassette has been used. 

The present filter is prepared by soaking sheets of 
100 lb. weight blotting paper in concentrated tinc- 
ture of iodine (16 per cent iodine). The blotting paper 
is first cut to fit the roentgen tube filter slot and then 
soaked and dried repeatedly to insure good impreg- 
nation. These sheets are finally soaked in just enough 
ordinary hypo solution to bring back the paper’s 
original color by reducing the iodine, and are again 
dried. The wedge is then assembled by stacking the 
sheets in a staggered fashion, trimming and securing 
with scotch tape. 

Each thickness of paper compensates for about 2 
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kv. in the diagnostic range. Filters of 4, 6, and 8 
layers of blotting paper are the thicknesses found 
most useful in such procedures as placentography 
venography and Bucky roentgenograms of chests 
with pleural fluid —William A. Goodrich, fr., M.D. 


TiLLtotson, FReDERIcK W., and Warren, 
SHIELDS. Nucleoprotein changes in the gas- 
trointestinal tract following total-body roent- 
gen irradiation. Radiology, Aug., 1953, 67, 
249-260. 


This paper presents a cytochemical evaluation of 
the relative concentrations and a study of the inter- 
relationships of the amounts of desoxyribonucleo- 
protein, ribonucleoprotein, and alkaline phospha- 
tase in the destructive and reparative phases of the 
epithelium in the gastrointestinal tract of the rat fol- 
lowing total body irradiation by roentgen rays. 

Cells of the esophagus, stomach, small and large 
intestine were examined for desoxyribonucleopro- 
tein, ribonucleoprotein and alkaline phosphatase in 
the cytoplasm, nucleus and nucleolus both before 
and after total body irradiation with 700 r in a single 
dose at 50 cm. distance. 

The cells of the esophagus and stomach are 
moderately resistant while those of the small and 
large intestine are sensitive. The columnar cells of 
the crypts of the small intestine are the most sensi- 
tive to roentgen irradiation and show distinctive 
cytochemical changes during the destructive and 
reparative phases. 

The significance of these modifications is discussed. 


—Donald N. Dysart, M.D. 


GeERSHON-COHEN, J., and McC enpon, J. F. 
Roentgenographic studies of osteoporosis. I. 
Replacement of common salt by a balanced 
salt in diet of rats. Radiology, Aug., 1953, 
67, 261-265. 


Senile osteoporosis is a common geriatric problem, 
frequently leading to fractures of the vertebrae and 
femoral heads. The effect of diets different in mineral 
content in both weanling and aged rats was tested. 
In weanling rats, a diet containing common salt but 
little other minerals, produced demineralization. A 
diet high in calcium and other minerals gave normal 
bones. Upon the removal of Tennessee rock phos- 
phate (which contains numerous minerals and salts) 
from the diet, leaving only tricalcium phosphate, 
minimal decrease in bone density resulted. 

In old rats fed during the last quarter of life, no 
diet, either deficient or excessive in calcium phos- 
phate salt mixtures, had any effect on bone density. 

Albright suggests that in the aged there is a de- 
crease in new bone matrix formation with a con- 
tinued normal degree of osteoclasis. This would fit 
the facts as they are understood. Various other ex- 
periments indicate that some increased longevity and 
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proper calcium balance are obtained in older persons 
when sufficient amounts of calcium are taken in. 
More finely quantitative methods of determining 
bone density on roentgenograms are needed for ac- 
curate research.—William A. Goodrich, Fr., M.D. 


STEENKEN, WILLIAM, JR., WoLinsky, Eman- 
UEL, BristoL, LEonarpD J., and 
Wit. J. Use of the rabbit in experimental 
tuberculosis. I. A visual method of evalua- 
tion of antituberculous agents by serial chest 
roentgenograms. Am. Rev. Tuberc., July, 
1953, 08, 65~74. 


The evaluation of antimicrobial agents in the ex- 
perimental animal is an important step in the search 
for new antituberculous agents. The animals most 
popularly used are guinea pigs and mice. Rabbits 
were selected as the experimental animals for the 
present series. Experiments were devised whereby 
the course of established acute miliary tuberculosis, 
caseous pneumonic, or chronic cavitary disease could 
be closely followed by serial chest roentgenograms 
before, during, and after treatment with various 
antituberculous agents. Only the observations con- 
cerning acute miliary tuberculosis are considered in 
this report. 

The progress of miliary pulmonary tuberculosis in 
rabbits can be demonstrated by roentgenography 
and the shadows correlated with the gross and micro- 
scopic pathology. The technique of exposure is de- 
scribed in detail. Chest roentgenograms were ob- 
tained for each animal just prior to infection and at 
intervals of two to four weeks thereafter. 

Infection was produced by the injection of a saline 
suspension containing 0.01 mg. (dry weight) of bo- 
vine tubercle bacilli into the marginal ear vein. The 
cultures of bovine tubercle bacilli used to infect the 
rabbits were highly virulent in the described dosage 
and produced a uniformly and rapidly fatal miliary 
disease. The virulence was checked by animal inocu- 
lation at frequent intervals. No rabbit with wide- 
speard miliary lesions demonstrable in the chest 
roentgenograms has ever survived without treat- 
ment. 

Treatment was not started until the chest roent- 
genogram revealed a widespread miliary disease of 
the lungs except for the rabbits given PAS which 
were treated immediately after infection. Strepto- 
mycin, viomycin, and isoniazid were administered in 
aqueous solution intramuscularly. Amithiozone and 
PAS were given by mouth in gelatin capsules. 

All untreated rabbits infected intravenously with 
these two highly virulent strains of bovine tubercle 
bacilli {died of progressive miliary tuberculosis. 
Miliary pulmonary lesions were usually first noted 
in the roentgenogram two to three weeks after infec- 
tion and then progressed rapidly until the death of 
the animal. 

A rapid and apparently complete clearing of the 
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abnormal densities in the chest roentgenograms was 
noted in a rabbit treated with streptomycin intra- 
muscularly in dosage of 37.5 mg. twice daily for six- 
teen days, 75 mg. twice daily for ninety days, and 
150 mg. once a day thereafter (the latter correspond- 
ing to approximately 37 mg. per kg. per day). The 
film obtained two weeks after the start of treatment 
already demonstrated a slight improvement. The 
roentgenogram obtained after thirty-five days of 
treatment showed a marked clearing of the miliary 
lesions. 

The same results were obtained with viomycin in 
dosage of 300 mg. (85 mg. per kg.) per day, 150 mg. 
twice daily for 106 days, and 300 mg. once a day 
thereafter. These examples are representative of 14 
rabbits treated with streptomycin and viomycin. 

In the chest roentgenograms of an animal treated 
with 150 mg. of amithiozone twice daily by mouth, 
there was no appreciable clearing of the miliary 
shadows after forty-eight days of treatment. The 
seventy-five day film revealed the development of a 
large cavity in the right upper lobe. The rabbit died 
nine days later. 

The beneficial results obtained by the administra- 
tion of isoniazid, 15 mg. twice daily for twenty-two 
days and 25 mg. twice daily (the latter corresponding 
to 16 mg. per kg. per day) thereafter, are also noted. 
Definite clearing occurred by the thirteenth day of 
treatment and continued progressively. 

The ineffectiveness of PAS in this type of experi- 
mental tuberculosis was apparent. Although the 
administration of the drug was started immediately 
after infection, the disease steadily progressed and 
proved fatal in thirty-three days. 

The decision when to begin treatment in these 
experiments was easily determined for each animal 
by following the serial chest roentgenograms. Thus, 
a more uniform stage of disease was present in each 
rabbit at the time therapy was started. 

This method may be used to furnish a preliminary 
rapid evaluation of new antituberculous agents. Any 
drug which causes a definite clearing of previously 
established advanced miliary lesions in a group of § 
or more rabbits within a period of three to six weeks 
may be considered to be an effective drug in the ex- 
perimental animal. 

The method described in the present study may 
also be readily adapted to investigate the chronic 
caseous and cavitary lesions characteristic of the 

human type of disease.—Stephen N. Tager, M.D. 


BrecHer, G., Cronkite, E. P., and PEERs, 
James H. Neoplasms in rats protected 
against lethal doses of irradiation by para- 
biosis or para-aminopropriophenone. 7. Nat. 
Cancer Inst., Aug., 1953, 74, 159-175. 

The authors exposed groups of rats to single doses 

of whole body irradiation ranging from 700 to 1,000 

r. A number of these animals were protected against 
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the early lethal effects of these doses by administer- 
ing para-aminopropriophenone or glutathione before 
irradiation or by joining them to nonirradiated litter- 
mates before or after exposure to roentgen rays. The 
survivors were observed until death or development 
of symptoms of disease. 

In all 70 rats were studied in five experiments. In 
the last group of 8 pre-irradiation parabiotic rats 5 
were killed for histologic study within the first five 
days following exposure to 1,000 r. Two of the re- 
maining lived six months. 

Twenty-one of these irradiated animals survived 
six months or more. None of the control groups sur- 
vived beyond the fifteenth day. 

Eight malignant tumors developed in these pro- 
tected animals which survived. Six of the 8 were 
epithelial in origin and all were locally invasive. 
Three had metastasized. 

Since the incidence of tumors was high and since 
they were of the type which seldom occurred spon- 
taneously, the authors conclude that they were in- 


duced by the single dose of whole body irradiation.— 
Norman Heilbrun, M.D. 


FinERTY, C., BrinHAMMER, Roserr T., 
SCHNEIDER, Martin, and CuNNINGHAM, 
A. W. B. Neoplasms in rats exposed to single- 
dose total-body X radiation. ¥. Nat. Cancer 
Inst., Aug., 1953, 74, 149-157. 


The authors irradiated female littermate rats with 
single doses of 700 r to the whole body. Within three 
hours they were placed in parabiosis with non- 
irradiated female littermates. Eighty per cent sur- 
vived for at least thirty days when they were sepa- 
rated surgically and kept for observation of any late 
effects of the single large exposure. 

Thirty-two pairs were observed for more than six 
months. No malignant growths were found in the 
nonirradiated partners. However, in 9 of the 32 
irradiated partners 11 rapidly growing tumors de- 
veloped. 

The location, histology, and characteristics of the 
tumors in each of these rats are described. 

Since the tumors appeared in a high percentage of 
the irradiated rats, at an age when tumors are not 
usually present, the authors believed that the tumors 
are related to the previous single dose of total body 
irradiation.—Norman Heilbrun, M.D. 


Haas, Lewis L., A more rapid method of iso- 
dose analysis. Radiology, Aug., 1953, 67, 
222-225, 


The medical application of the betatron and other 
high energy sources has produced new problems in 
treatment planning requiring routine isodose cal- 
culations. 

Since previous methods of isodose calculation were 
very time consuming the author developed a sim- 
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plified method which he describes. The essence of the 
procedure is that the isodose curves are replaced by 
a table of numerals which are placed 1 cm. apart. 
Each one signifies the dose at a point in the right 
lower corner of the numeral in percentage of the 
maximal dose. The tables are superimposed on the 
various treatment fields, and the numerals of the 
fields belonging to the same points are added. A 
figure showing the table of numerals is presented. 
Details and limitations of the method are described. 
—Everett E. Seedorf, M.D. 


Sxow, R. K., Vanpivert, V. V., and Hotpen, 
F. R. Hazard evaluation and control after a 
spill of 40 mg. of radium. Nucleonics, Aug., 
1953, 77, 45—47- 

This report is an evaluation of the contamination 
of personnel and physical facilities incurred in an un- 
noticed spill of radioactive material at the U. S. 
Naval Radiological Defense Laboratory, and of the 
methods used in decontamination. A glass capsule 
containing 40.3 mg. of radium sulphate was unknow- 
ingly stepped on in a student laboratory. 

Sixteen hours after the spill, USNRDL personnel 
found widespread contamination of the building and 
the students’ hands, clothing, and personal posses- 
sions. Radioactive material was tracked on the shoes 
of students into their homes, automobiles, etc. 
Methods of decontaminating personnel and buildings 
are described. Measurements of the concentrations 
of radon in the air were made. The radioactive waste, 
principally carpets, linoleum and cleaning rags, 
filled more than two hundred drums. These drums 
were weighted with concrete and sunk at sea in water 
deeper than 100 fathoms. No evidence was found 
which indicated harmful exposure for any individual. 
All personal effects, homes, and automobiles were 
completely decontaminated within the first few days 
after the spill.—D. S. Kellogg, M.D. 


Crark, Sranvey H. Stray radiation levels in 
the vicinity of betatrons. Nucleonics, Sept., 
1953, 77, 38-39. 


Because of the increasing use of high energy elec- 
tron accelerators, both in medicine and industry, a 
survey was made to determine the gamma-ray and 
neutron levels in proximity to betatrons of 100, §0, 
and 1§ mev. 

The stray gamma radiation of a 100 mev. betatron 
having an output of 1,425 r per minute at I meter 
was measured. All readings were made with r cham- 
bers embedded in equilibrium thickness of lucite. It 
was found that radiation of very high intensity hav- 
ing a small angle occurred and was probably due to 
scatter from the “donut” wall where the electrons 
are accelerated. Some stray radiation also occurred 
from backscatter from the target. 

A survey was also made of the fast and slow neu- 
tron flux distribution. The betatron was operated at 
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50 mev. Rhodium foils were used to measure the 
ionization. These foils can be made radioactive. One 
was placed in the direct electron beam and served 
as a monitor; a correction factor was introduced to 
compensate for the short half-life of rhodium which 
is forty-four seconds. The maximum permissible ex- 
posure is that of 25 neutrons per square centimeter 
per second and this was exceeded only in an area ad- 
jacent to the steel doorway in the hallway. How- 
ever, it is stated that this area is unoccupied during 
operation. The slow neutron survey showed a very 
high neutron flux near the wall around the beam axis. 
This indicates the importance of materials placed in 
the primary beam as secondary neutron and gamma- 
ray sources.—Frederick W. O’ Brien, Fr., M.D. 
Notan, W. E., anp Patrerson, H. W. Radi- 
ation hazards from the use of dental x-ray 
units. Radiology, Oct., 1953, 67, 625-629. 


The authors investigated the potential hazards oc- 
curring during dental roentgenography. The Victor- 
een condenser r-meter and thimble chamber, two 
types of monitoring films and a portable ionization 
chamber were used to measure roentgen-ray dosages. 
Radiation survey was done in six dentists’ offices. In 
each of these offices, radiation hazards were found. 
In one office the operator was exposed to radiation in 
excess of 2.0 r/hr. Most of the hazards to dentists 
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and technicians were removed by the use of (1) 
proper shielding, (2) collimation of the roentgen-ray 
beam, (3) filtration of the roentgen-ray beam, and 
(4) safer physical positions for the roentgen tube and 
the operator. 

Investigations were undertaken to determine the 
amount of radiation absorbed by the patient during 
dental roentgenographic examinations. Data were 
collected from three dental units. The findings varied 
with the machine and the technique used. One ma- 
chine, operated at 45 kv., 10 ma., with no filtration 
at an 8 inch focal distance, delivered a total of 315 r 
to the face and neck area during a complete dental 
examination. Other machines and different tech- 
niques delivered 40 r to 238 r to the area during the 
full-mouth examination. 

The authors conclude that hazard’s do exist for 
the operator in many dental offices. A considerable 
amount of radiation is absorbed by the patient dur- 
ing dental roentgenographic examinations. It is 
therefore important that the dentist give careful 
consideration to all factors involved when ordering 
full-mouth roentgenography. The patient should be 
questioned with respect to prior roentgen examina- 
tions of any nature. 

Suggestions are given for decreasing the radiation 
hazards to the operator and patient.-—drno W. 
Sommer, M.D. 


